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^ SSS HE-ia S5HE! §trx-||£j ¥3hgtKaddition polymerization)°l HIS grSOII e& 5!° 

■ a^sffe e sty 3ii 2i^m« i ) 10 msi &o\^^ mm 

•M iii) &3| i )°| SOIS^OII afs^i HH¥I§ 4= Sit SOI 

Hgfsi^ tatyuii ¥3hg&xn°i A^ii^gs x-ii 



AH 0)1 >i HI = 31 Efe 0)A||13| 



US: ii) 5 2fE3f 2«CHE 160 °°J g£°l 15^ S!A>^3)| EI^EB SrSShfe Slim; 

s§ xiistJ- 4= sit si sesi-^ *DHAi^gj°j mugmiii s^ai^ ¥3) gssfe 
trCh 



g ^S2) 0H^E)I=3IU 0)AH|g3|£) as =sgj\j\ 5tS tatOI SHJS2) ¥3>g&*||*r Hg&hoj asa g 0 |U POF(plastic optical fiber) 
£) as ¥S 2S»U PCB(printed circuit board, SJS e!4H3|&) SEfe §28^31 18 SXfJCHS §2? Ahgg 4= 2fe pg^»L) 

4?S&40|- ^H, gohgg §y ji^ig ggjig, «3feS3E||0|[fl, ^Sl i^OlU OS M£imO)l ¥SfS EH ¥<^g0l i^SX! ar°ffl 

£j£f£!0| ^4=S)Q. 

CiSE 
E6a 



OII^EUS, 0)AII1, tatu, 



J -^«, fg nsx), 3£ia saiei mmm, eys, *dh, ¥3) mm 
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Ei32| 2tas M'S 

E 1B e!!E-tMte!J CHI±ai = 2f gEf§2| fe!S2f§i U&tH EgEOICK 
E 2i= ?«i-tSa OII^E)|S2f g5>§2| ^S^ii UEffcH EgEOICK 

E 3a^ S^5! 3|3| ffli OfflS) ^OH2| 3NSI2I- CHICHI = 3|24 ¥|X|0|| CDS ?S2J UEIUPI ¥l8r01, *DH2f CHI ^ HI ^ I>h 2¥ EMtt! 

Oil CHSH °<!£?|xlOil ^IHg- MB UEItH ^22| ESEOICh 

e 3b^ s^e Dim sis eh2j ^ohsj mm oii^ai=3i2i mioii cue =?^°i stsss uedupi snsk», *0Ht em^oii dish °<i±?ixichi 

SIEU CHI^EI|s^|^ tatHOII CH8H °!!E ?IXICHI gTJS aH« LIEffcH ?S2| EgEOICf. 

e 3cfe E^e 3i3i- gj§ trnaj *dh°j ^jxisj- oii^ai = 3i2i ?ixioii cds ^saj ets^s uehoi %moi, *ohs- chichi e£ = L^yi 

Oil CH6H 2!!Ef|x|OII SXHg- CfflB UEft!! ^22J ElSEOICh 

E 4ai= PH 3 £l2tE3|- ^OHCHI SXH& IH ^DHB| ?)x|2|- Oil^E(|s^|oj o^o,, mm rp £ oj of§ gS UHLH3I ?|5KH. *DH2} CHI^ai M;>| }|. s = 
EetUOII CHSH e<l^?lxlCHI SXHiJ- EDS UE^ti! ^?22| E8EOIP-. 

E 4bfe PH 3 EI2J-E3I- *DH0f| gXHg- OH ^0H°J ?lxl2f CHI^ai = 3|2| 9|xlOII CDS =?£°i °t§gS UCDLH3I ?IShCH, ^jOHte ESt!!Oil CHSH ™ 

±$\x\ou oii^ais^i^ Eetyoii pish she mioii sxhij- eh« uaa ?e°i eseoick 

E 4cfe PH 3 EI^E3i *0HCHI SXHS (IH a=QH°l ¥lx|2f CHI^ai = 3|2J ?|x|CHI CDS ?£2| UEHJ3I ?)SK51, ^DH2f CHI^ai = 3|3| 

Eetyoii pish aiE?ixioii sxhs mm UEft« ^221 eseoici-. 

E 5ai= PPh 3 £IZtE3i ^ OH Oil SXH& CCH s|QH2| ¥1x121- Oll^ai ^ 3|2| ?|x|CHI CDS ?£2| PJ§£g UEI-LH3I StShd *QH2f 0ll^ai=3|3i S 

¥ Estuoii chsh °ii^?)xioii ^jum mm UE*y! =?z°\ sseoick 

E 5bfer PPh 3 E|^E3|- ^ OH CHI SINS CCH s?QH2| ?ix|2| 0||^ai = 3|2| ?|x|CHI CDS ^ ££J o^^ S UEJ-LH3I ^ISKS. ^DHfc EM£!0II CHSH 2« 
i^xlOII OU^ai = 3|fe tsaoil CHSH 2!!E ¥|X|CHI SXH& IH» UBt? =?^°i ESEOICh 

E 5cfe PPh 3 £IZtE3t ^QHOII SXHIf IH ^OHH) ¥1x121 0||^EII = ^|2| ?|X|OII CDS ^52) °>§J£g UEJ-U^I ?im01. ^0H2} 0^l^a|s^P^ S 

= L^stuoii chsh soe^ixioii sjam mm u&t« =?zsn estom. 

E 6a^ P(cyclohexyl) 3 e.|^^E^^ ^DHOH SJHIf IH ^QH°J ?lx|2|- 0||^EII = ^|£| XI CHI CDS y§^§ LhBU^I ?|S^, *QH2J Oll^ai 

m.D\j\ s¥ Eaaioii chsh 2!|4:?)xioii giHif mi* uat« ^^sj sseoip. 

E 6bfe P(cyclohexyl) 3 £|^^E^^ ^ OH CHI £JH% y IH ^QH2| ?|xl2f CHI^ais^ioj ^ xm m s ^i 5 o| 2h§^S UBLH3I ^\mO\, *QHte EetO 
Oil CH8H 5!|^?lx|0|| 2iEU CHIi:ai=?lfe ESt!!0|| CHSH 2LIE ?|X|0I| SXHW MM UEi\£ SSEOICK 

E 6cfe P(cyclohexyl) 3 EI^E^h ^ OH CHI SXH& IH ^DH2| ?|Xl2f 0)1^01=3121 ?|x|0|| CDS ?52| °[§^S UBLJI^I SNoKX, *DH£f CHI^ai 

= s¥ Eatnoii chsh euE?ixioii ^jum mm usta =?zs\ sseoiq. 



&S21 fe^iie- 

e tss mis saiei g&xii2i sis^aoii oii^ai= e^ ohAHig §21 =s?i« sssfb Eaty?n mmm°\ ¥^mm(a 

ddition polymerization)* Bsi I2£IS SaiSJ e&Xil2| XilS^gCHI 5J0IQ. 

eXH ¥S laglife PMMA(polymethylmethacrylate)U PC(polycarbonate) 501 S» 01 A)g£JI2 °iCi. 3£|14 PMMAfe feS ^SSCHIE m=?9\ 
12 Ss^OI feU. 01 CHI CDS Xl4=2J B2^§^ §i UEJ-LHOi g§,^l3IU CI ^gai 01 (display) S2J XHSS A^SS^fealfe S8 SSI 

^1X12 2iCf. 

Est. ia ^xh§ xhs= xig^xi iha ^ofou-ife ^eie ihaeoiu ^£ie uoie^oie i*e ^?igoi Aiggoi so. nau 
^-12 asoi ^ji-oii oi°h ifi^i sch§chi cd^ nji^gm ti^xHoii o\m W2.it smsin £ici. oiath n^i^ 23 rasoii 
6.^2} s^soi ya, ¥«r^, as, getss a ¥se?i ¥^shoi. ^aiaoisEdg > 250 tc)« ^nife saicnoii aim s^oi k 
0(^2 aich. 01 a & s£im;= stExim tft-lcd2] gs o 4, mmm ases. wgsj ES(muitichi P modules), a^sis(ic). eiiH sis^iek 

printed circuit board). SX^IH2) gllSIU @5h C|^gaiO|(flat panel display) M2| S«f§S XHSS A^S£|CH§ 4= 2iCL SXHfe S£| 
OIDIEU BCB(bis-benzocyclobutenes) §01 SXh iXHg XISS SIS A^E|I3 °IC|-. 

£PI fi£IOIO|Efe g°}§^ g 6!- SI- CHI CHSh 2!§S, feg ^E| HOISE, ^^sl IHSOII SXh 4;XHS Alggoi SCh. 3£IU feS 

4^s^eoii j\?im S3 ^4=21 mo\, his^^; a^i^ ^&|/d^2i in goi^i ?iet sxhe.|2| ees ^ ^^°\ ^ 

SfS SOI SHIS XI3SCK 

ES BCB^ 4g S^^3|- ^S^4»3I SaiOIDIEMCf S^^SOI gXI Sf°D1, SSfe 1SI £31 ^SHAHb 22SCHIAI ^^(c 

uring)§HOtS|fe S 731 3 1 2iCK 01 EH ISS ^S(curing) AI2t3f SEOII SSi M>feCf. 

eta. iiais sais!2i sgEmifc se §§ mmw g &axi 2i°cn. &s>4=4;2i &^oi ^ofah ^2^4=31 ysui s^^oi a? 

fed. SEDIB glfSlfe ggg 5131 1 CHI U&y- bh£^ ^Ol ROMP(ring opening metathesis polymerization), HROMP(ring ope 

ning metathesis polymerization followed by hydrogenation), 0|iaa!3}2| gfff, §J 2i glf goi 2iCJ. 
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&3I ROMPOII 2JSH IfSSIb SEIOife ^±H2| t01§OI| g2h§S S! &!St °!§SOI 33)1 SCHXICH, g31±t:£! 4X1 U- S321£! 4XIS Alg 

SO 01 21- 1*01 HI2£lfe i^gg =4=X| &!§ ^E! S§(Reaction injection mdding)01l 2J6H SIS 313-°^. AlgSOfe 5!0| EHU(Tenny) § 
Oil 2|6H 0RH8I XH5,011,730£0)I 3HAI3CH 21 CI. 3£HU &3I0IIAH ti\3i ItOI §3 ^» &S« 3£I3 fe'S S£l20|g£2| 

§HI31 2iO. 

ROMPOII SIS- 4 XI 21 iSi ^6131 ?|SH SE.ICHB Sh§A|31 £!§£! 4±H* etSfilb A|£31 21SIO. 3 SHU 01 §6H S!SCH£! 

S£ioib ttsi sChsili getgsoi a^g^ smsa uotao. ^ss romp S£ioH2i ^eisoiseb ef 50 "C §31 

Ai9iu, 2£i§ etw Ah oi oil ^ xi s 011 g en 3g°s °!sioi oisgi ^£isoig£« eoib 31 °s staxi 2io(Metcon 99). 01 21 oil e 
m& B si?! sens qi ah hiss big°i §3121 SEIDH2J 31311*! g£ §01 oi a & S5.ICH2I egoii soH^h aa. 

&3| Ollgeij&ai ifti gfi ¥31git2| 3E SS3II Um§ ^0H« AlgSlOl 01iHApel)0|£H= HI 801 £0H2°U, 01 »aS ^DH2| ts 
£31 ^2 §£120121 SfOI 3t 01 2j3|fe SHIS 01 21 CI. 

X|s3h 311^21 mm^m AlgSlb 3^ Slli ^531 stE^AHE 2SXli*21 g£ID|31 g0H£!O2 S2EI2iO(Plastic News, Feb. 2 

7, 1995, p. 24). 3£HU 2£l§ 2tCH2| §£31 kOl^tOII [I1£1AH SgOl gt^Elffl, 01 ggltXIIter ^£IS0IS£31 yg BS(Tg < 200 *C)S 
a°lQ. St! l°h§£0l §CH£|01£ 313113 2t£31 efSlffl SOHU SS3!11 & §14 ^§011 Oil CHS LHSmSOl E13 0I 210. 

&3I 2£l§ 2tCH§ kStOEl ¥3hSe& 3II0ISE. §011 21 3H 1977 S0|| S2EI2iO(Gaylord, N.G.: Deshpande, A.B.: Mandal, B.M.; Marta 
n, M. J. Macromol. Sci.-Chem. 1977, A11(5), 1053-1070). ^sOHSb [Pd(C 6 H 5 CN)CI 2 

231 AhSEI2i201, 4SS 33 %0l21O. SIXIS! 01* [Pd(CH 3 CN) 4 42 

*DH §8 oi^Sia tat!! M£ICH31 20ISO(Sen, A.; Lai, T.-W. J. Am. Chem. Soc. 1981, 103, 4627-4629). 

X|=3te3ll2l Oil Its*!! ^GHS 0I§S £Mt!!2| 22J3II gfS 3iei^3IO|| H15H a2S|0| 210(Kaminsky, W.: Bark, A.: Drake, I. Stud. Surf. C 
atal. 1990,56,425). 2EHU OIEHS 8B2S SSS »£ICHi= SSSOI OH^ !s2 Se!^ei S?3|g0H0l| *XI 8J2D1 ^£I20I SEi MOIXI 
St 2 g^8H31 £13| OH § Oil CH OI&2J 2^31 ^S9X| ^612tCl. 

6t 3 1 Oil AH ggS #d|0|DIEU BCB21 ^01 2£lg S£IOH£ « A| S^Oil CHS ^SfgOl SXI 3tCl. 0IEH& MB.IDH31 §S SX1 ^IHS A1SEI 
31 ^SHAHfer 01 BH 31X1 Cfgf& SSOII CH& g*1^0l S0101&C1. ^£l = , fe'EI= ^Slg. ^ £1 ^ UO|E£10IE, ^^DIU, ?£l, ^¥OIs, 
S, EIEH-h, LIS, 3£g, ^ Xlx-ll B 5.1 CH OHI CHS SSt^OI ^4SH01 SCI. 

g£IO|DIE£l BCB §2| 3^ SCHAI3I3I ?l§10( DS31 gtSOl E2JE|2iCl. 31 ^(Substrate)* OlOlt-HSg ^£|OII^A| 

<y^(amino-propyltriethoxysilane)OILl S £1 OII^AI HI y ^ &(triethoxyvinylsilane) §2| ^ 3H2J X|&3I« 31X|fe ^3|^£|g SHSgXIlS xH£IS 
s »£|QiU M£|D| S?X1I£1 ygAlgJCl. 01 g!§g 2M0I 314=g6H9 ? 31 g (substrate) 21 SSOII 5|H^A|3|21 BSolOI g^S 
ft* 21Eb 22£ 0131 SCI. 

2£IS S£IOHb §H«2| M&S ilSiOlU ^£IS UOIM£fO|E ¥3|g0l AlgSb iSS SXUHSOII A1SS 4 2iQ. 0121 It 01 
SX1XHSS Alg33| ?|S 23|fe£! 2gX12| SZlg og^xg S ^ S0 | kt2, 3^ ^*t«. SE, S&S« 9i ^SE31 ^4§lffl, feS S£l 
S0ISE(Tg > 250 "OB 31X101 SCI. 

0121 Ig S£IOHfe S.H£x1ILl TFT-LCD2I §25 AISSOI^ 4 2iQ. Olffll 3l§(subsrate)0ll DHitiJ OtOlt 2gOI M£|CHL1 M£|CH 

2^X1121 XI&3I21 ygSIOI 3ia(substrate)31 M£ICHa Sife C|£|2eOI SCI. 0|£HS 3I*S OI^^SI »I4,831.172S0II 3HAiaCH 2iCl. 3 
£HU OISHS CIS B3|| §§0101 3HSUX1I31 12!! BSOI SIC1. 

gtg4=i5 01^012 M Bl CH 0H1 XI&3IB EgJSlb gtSS §£ICH2J 11 g£|2j ^SI SSSt 4 2i= gtSOICl. 3£H LI if OI£iS 

XI&3I0H 2ib Xl^SXl^OI ^DHg31 &t§S101 ^OHSl =2S ^§S13| (IH§OI| XI&3IM M£ICHO|| ESJSlb 38 BJOI 01UC1. XI 
S3I31 2ib 2£lt! EtOli fSslb S? ^012 g£IDi^ S XI if 01 yCKDI^^S) WI3.330.81 5S). 

OIBHS &H\m ^^5131 9I5H XI&3IB 315! StOHfi gSt2| *Hf¥OII ^SJnlfe SSE HI A|£l 210(01^^61 HI5.179.171S). 3£HU Ol gtg 
£ ^Al M£I012| g°i§SOI S31SXI 8t2t°D| g£|2j SEb 21 S|^! SEb 3^a=tSOI 3311 1401X1X1 8tS 33t« aSU. 
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SE CIS »IH£ &Q%* 2HAIHI SIOIIAH XI&UIB bH0|>i S£IW(base polymer)£|- emA|3|fe gfgEE EgJEIStCK OiaS iiS^ XI & 

SIP! 3£IHe( gra ft)gfe 58 SiS 4= 2lCli= SHIS « OILIEI ^if°l amidol 3E*HS(graft)SO*= SHIS8 St2 SICK CliK°1 5>C| 
ifg MS-lfflB MXIifOI S5.ICHB WIOI^ S£|CH(base polymer)OII □BIHM(graft)E|XI S3 XPIBTJISI gSS3l£ S1CI 



set ajipib 3i5! cignaismee i^st soil ai^si^ s? s^oii ¥s}ssah goiu on&ea- as s^sboi ¥#gs ^piok oisoi 

S§ §0)1 SSSI HI3I3XI 8f0l SS^l js0|3HU CIS 3^8 ¥^AI1J 4= SICK 

§B, Oll^ai OIAHIIPIM Strife tStllSI £fe SggS ^OlSCKRisse et al.. Macromoiecules, 1996, Vol. 29, 

2755-2763; Bisse et al., Makromol. Chem. 1992, Vol. 193, 2915-2927; Sen etal., Organometallics 2001, Vol. 20, 2802-2812, Goodall et 
al., OI^SI HI 5,705,503; Lipian et al., WO 00/20472). dIHI §S gBH SI&M, [(q 3 -ally)PdCI] 2 8 AgBF 4 SE^ AgSbF 6 2f 5S*0H 

5 SrgSIAI^IIHU, [Pd(RCN) 

4 42£l- as *0H» A|g8KStCK §S [(1,5-CyclooctadieneMCH 3 )Pd(CI)]8 PPh 3 
31 aS S^ffl 3J Na + [3,5-(CF 3 ) 2 C 6 H 3 4 

B" 2J- aS S^OHS SrSSmSlCK SE«J OI^^SI HI5,705,503Si= 4PI &IAHI ^ CHI °J§H MZQS SBi ^Al& ^OHA|^g|([(a 3 -ally)PdCI] 2 
B AgBF 4 EEfe AgSbF 6 S &gSI AIU)S A|g& Sf&i DISrslSlCK 

OlEHSh SSSOII S2S 011^91 = 31 SEfer OIAHII^IB SSSK= ixMidlg EEi= ¥3I- SlUSIb 3^, ^DH AlSifOI (Hl^ais^l £fc 

OIHIIPIM SSSIfc tfiti 2!nQH CHtil 9f 1/100011 AH 1/400 JIXI2I HUTS! ^OHB AIS5IS1CK E-IEieHLipian) eoll °I8|0| AOI^D 
^SHSM WO 00/20472Sfe ^DD^S 3 311 AlgSIOI tMtOI 2tOH°l §ir8 ^AISrSCK 3 EH U ^A|0j|« S3 LH¥SB| tcStU^I 2kDI 

hj ins ggteai e& se& titeaia ^tytMaisj g§som. chi^&i = i^aaisj g&si ^aioii 1 17011 usf si=bi 011 ^91 = 
tstusj s?i ^gjtfoi ¥ntayj°i gf°i 5 % «&on sixi 31201, tifeiAH 011^91 = EhM£!°i mmo\\ aa-^oixi stmm m 4 sin, se& 
s ssichoii 011^91 = tMtyei suoi haisoisixi s°u oh^ ^§?&'8 o)i*k 4= sick sesi- ^aioii 1 34011 omiipib tatusi 

gtfOI U2ISlfe9l. 01 3^ 2*A| g&480| 5 % seoii 3X|i= oh^ dise^ei ^DH AI^SS MWSDL 

EE St &OI ^Hl SS(WO 00/20472)21 ^SXISf XHXISOII SI8D 2001^011 mS.^ ^e(Sen et al., Organometallics 2001. Vol. 20, 2802 

-281 2)e as oii^hi= tMtysi §&ai etf 4^soi 40 % oisioioi ^od^ ^ai etcn mhi ^ 1/400 mifs Aissiass aoi^n 

SICK 

0IS3II ^DPI BtOI AIS£|fe Ol^fe ^0H3h taajSI 0H>s9|s^|U OlAHIS^ia as ^S^I2| 6rs5fS8fO| »aol ICHXIfe 31°^ W3iaCK 
Sen etal., Organometallics 2001 , Vol. 20, 2802-2812). ^ OH^HIM^IU OIAHIIPIS 5B8I& kHI3!i Sf^Wfe 3^ g^efSjSSfe 2!|^ 
OISSSIPI- CH^ 2>§ShXie> ati^ES OlSHfll^ 2>§SI301 ™± OISSHI^ 01 SB HI MCI- SrOI ^S^gfe 2°? 

X4 SICK 

Oiaa> 2!!£ OISSHPI' SOI 3iS Sl^l ai§i! 2 ^ y§<y 30|| UBt»! bia aoi g^-^CH y SOII AH <m-±°I =H^(lone-pair) axi 

6 C|0|2!!°| H1-0|-2UI»2ISI ^S^§0IU DOI20SI OIIIPISI Q\\±B\^.D\3i2i ±B\ a| (steric) ^S^§ l°S ^SSOI § 4 SICK 

(Slfi! 2) 

e!|£E 01^ S XHI m-gSl SOI^EH(transition state) 




Traa^tion! State £nd» 

(^§i| 3) 

eildt 01^1X11 lf«2| a 01 6f EH (transition state) 




iranstian stase ;Exo 

0121- aoi 4SS@ Ol^gxllfe 0|^ geySOIIAH ^0H2| SS§ ^Olfe ^QH sfSSIfe 5°i aBIXI SICKRisse et al.. Macromoiec 

ules. 1996. Vol. 29. 2755-2763; Risse et al., Makromol. Chem. 1992, Vol. 193 



2005/11/21 



4 



WIPS PIView 3.3.3.1 



. 2915-2927). W&M, 3Hg§l-g g&geij LH (Ml 9H± Ol^lxll 

3i soi sxHsib 3ioi o\\±b\sj\\j o\M\mJ)m sem^ tan 220121 gsoii saism. is 2112 oisnaisi gin skjiiahe e&esoi 

H81SXI SE^ S.I2VEEB PX12I810I 2S8H= gfSOl Ifigm. 
g^gOl OI^H» Slfe 3|#3 21X11 

e »se 4^i ssn3i=r2i gmgi nasioi, ^2^431 bsdi. s^soi ^h, ^aiaoi S23i k°oi. aeaa a ^»ena (oxidative 

stability)OI ¥4812, msm^OI ¥4oH2 §31 D1 (toughness). S^gsfSOl ¥4er 2£lg S9I5! g&xllg HISS 4= Slfe ^DH Al^g SJ 
0I» OlSSt 2£|g g9l5! g If XII 21 HiSgfSg Jlllefb 28 =?!°£ ttP. 

S gfS2| S^nh2| asgf §2§ A|gg 4 Sl= ^£01 2E.|§ g9l£! gtrXH21 HlSgfSS XllSSIfer 31 01 P. 

s ^32) 2 as s^sis, sisejin?i& 2^ pg seg(muitichip moduies)n} as sxi^ahoii Aigg ^ si=- 2£i@ saiei mm 

x-il °l HI2gJ3 8 HlgSlfe 330IP. 

£ g?S2| SE PS 3i«i!HI 2101 2X1 ±XH2| 3 1 §! (substrate) (HI ¥«H 4= g9l£! gtrX1|2| X1l2g>S8 HlSSlfe 31 01 P. 

S SJS2I a ps = ^£1, s i se^ =°| 311! (substrate) Oil g V^EIfe 2£|g 8915! gtfX1l2| flISgfSS HISSrfe 3010. 

£ &S2I 5£ CIS 011^91 = 31 2== 0^A^IB3|« S§rSrS= 22B131I SHfg2) £2g&X1l 2fe ggtfX1!2| XHIS^gg UlSSfe 21 01 P. 

S SJS2I 2 PS 011^91 = 31 2fe 0UHIB3>|« SgfSI^ 22B131I Smg2) 220H gOIIAH B!2 OlSgXIPr CHP42! B!2 El XI (50 mole 

% 01 4r) 3¥0II£ ¥45! gS tSi PPUIfe ggirX||2| HlSgrgjg Hlg8^ 2! 01 P. 

£ gfSg &3| = *!g BS8I3I ?|8h01, 011^91 = 31 2fe 0^163121 =g 3|^3|« Sifsfe 22B131I ¥3|girXII HI2g *DH AI^S'OII 24. CH 
AH, 

a) 10 ^2i aoi3^ §imm; 

b) 5 2J23I 3012 160 '2! g£2| 15g SXI^3|I S1ZI2g Sr¥8fe Slirg; SI 

c) &3| a)2| SOI^^OII 2^51-^1 dH^lgJ 4 Slfe SOISg ag» 4 Slfe S 
g SifSrfe ^QHAI^gg XIIS&P. 

as- s iss oii^ai=3i 2*r omis3i2i =a ^i^^im aesife 22a!3ii ¥^g&flisi msgfgoii sicHAi. 

SOH 4fO||AH 0||^E)I = 3I 2fe OlAillPIg tf^sfe 22B!3|| 22DHM 

i ) 10 m°i aois^ sufg; 

ii) S 2|23| 5j0l2 160 "2! g^2| 15^ ax r ^3|l EI2^2g gf^S^ SUfg; S! 

in) &oi i )2i aois^oii sfs^i bK^ig 4 sife eoisg mil? 4 2ife g 

S SSSffe ^DHA|^@J2| ^OHSSID- S^A|31 ^31 gtrSlfe B31I 
M Strohfe 2 2 B! 311 ¥3|glrX||2| XilSgfSg SilgsrP. 
0I8I0IIAH S mg S ajaiis^i figsm. 

s ^gXISS £1^231 2g@ ^QH SrOIIAH 0||^E)|S3I 2fe 0^A^|g3|2^ =£3 3|^3|B SSShfe 22B!3f| 22CHS ¥3rgSS|-21 s& 

22P2I 91! i 2^ B!2 0IS§XH2f fe^gJOl feg 4s3f SXHf2| 011^91=31 2fe 0IAUH3I2J =^ 3|fe3IB SSSfe 22B!3f| 

¥3f g*mig aistf 4 2ii§ mumn s isi assi3ii eisip. 

s ggg ^^11 SSfSfe 22BI31I gtrXllg HI 5 ©Oil <&0\M, B!2 01 ^§ XII 21 0)1^91 = 3IU Oh>dl H 3»| CHI 2)S ^DH tS H8 r g nift 
4 2ife £I2!^3| 22J=! ^QH S! S^DHB S&Sfe 22BI31I g&g ^DH AI^HB HIS8ID1. 01 ^QH Al^iJg 0|g8f01 011^ 

91= 2fe 0IAHI13IB SSrSFfe Xl&3|» 3!S! 22B!3II 22CH ■ ¥31 g&8!01 4s21 ^X!^21 ^^2J0| 011^91= 2fe 0^11 31 M S&Slfe 
XlS!3|» 312 22BI31I 22DUS &.^2¥IS SSmfe 22B131I ¥3h gUX1l» HlSofe I2PS SBUfi! g&Xll2| X1I5&SS HISSIfe 3101 P 



S Sfg2| ^DH Al^aS g£H2| *QH A|^S2P Sltt! ^ g *0Hg Ahg8|-21AH2 011^:91^ 2fe 0|Aili!3|» S&ofe XIS!3|» 3fS 22B131I 

sufgg mmm 4 sip. 0101121 ^dh Aigifs 011^91 = 31 2^ oi^ii!3ib ss8i= 22B! 2201(g) chhi 1/2500 mxi 1/1000002^, ± 

H2| €*mm A|g8l2UH2 ¥4& g&a21« gg 4 SiP. 

&OI ^DH Al^gjg i ) 10 g2| SOIS^ 51&B: ii) B ^1231 3012 160 °2! g^2| 15g SXI431I 54^2g tf^Slfe Slifg; S iii) &3| 
i )2| SOIS^OII Sf§h31l dH¥1H 4 SOIBg XHSg 4 Sit g2l gffg £fc 0|g 
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5t «fg§ 5gSD. ^, OIMS §0H SSS2S 

mi tssg *dh seiis msmoi mmow \mm 4 212m, «s oiss ^ mm g^oii <p£j8hoi wmou m&w 42 sicj. &3i 2syj3ii 

¥3h#gf*||b: 0||>;9I = 3| 2b: OhA||I!3l3 3S 3|is3l* 2S8hbr tMtOI S2gSX1l3h m 42 20, AH=. DS 011^91 = 31 2b: 

°j Dife^iB aesi-fc tstoi 22ms3 ggg-aph a 42 21201, se^ oii ±91=31 2b? oh/dii*3i3 =a 3i^3i» sss^ tsyj 

511 22CH3 0II±9I = 3| 2br 0MJIEPI2I 3|fe3|fi 2»8W 8tb: 25!ty3|| 22DI3 §gB«Pl 1 4*2 213. 

e y§3 011 ±91=31 2;= oiMmim sgsib tsyj3ii sambr 8h3i 7=. SAiab? 3012 §m oi&sj on±gi=3i 2b: omig^ia 
a&mt t a ai si 220m 10 =3 ^dhsj exH skhiah §2g&§h3iu on±9i=3i 2br ohAiiiPiM sssfb taaiJii stmsi 

tyg &3I 10 §;3 3^ *DHB £&8fb *DH A|±H SKHIAH m^&OIIAH giSSfO) 8101 2br3. 
7) 



R1 




m@ 0 LHII 421 §40111, 

R, . R 2 , R 3 , 5|OiE ShUbr 0U±9I = 3I 5fe 0WB3IM SSSte SiU%*0\7>\ 

urn xife 4±; 1 mn 2o°i #s 2;= 3 hi ya sjb, ysiiy se= my; &sj-4±=- xi&@ 2;= xissxi as &±4 5 lhii 12 

3 AMSSiflJ: &Sh4±2 XIS331U XI S3 XI StS &±4 6 mil 403 Oh§!; &Sh4±=. XIS9 2b: XI S3 II 8tS &±4 7 LHII 1521 Oh 
= iMl(aralkyl): &±4 3 LHII 202] g*3|y (alkynyl); 2b: WS^OIH, 

&3| R, , R 2 , R 3 , Si R 4 b: Oil ±91 = 31 2br Oh Ally 31* 2&8hb: £hPB\ 4=±. 2b: &=.3!0I OhUS R, 3 R 2 . 2b; R 3 3 R 4 31 MS. 223 
CH &±4 1 LHII 1021 y|J£l@! 3ii SSt 4 21 2. 2b; R, . 2b; R 2 3h R 3 , S R 

4 S3 CH2 8hU3 2§30i &±4= 4 LHII 123 ail 2b; M22I A|B&| nm, 2b; &±4> 6 LHII 173 gftfa? ZaeiSh^MS SSB 4 213. 

UE.IS3 kMHJ3ll 22D1 2b; 2StfJ WSEHIfe 8h3l SfSf^ 8jH s\±m ShU3 inMH!(UhO|MIBS[2.2.1 ]SM-2-2!!(bicyclo[2.2.1]hept 
-2-ene)) SSSI-fe SicCHB S&CK 

(IfS,^ 8) 




^ tga B£ICHh: 0ll^ai = 3l SEfc 0hAlll!3l» 3h5! 2£l§ 3 HI CM. H 2fS 0.1 LHII 100 B%OI3. 

S SfS3 iSH JllSShfer SBICH Al^gg gj^gh S g = oj o)|^EII = 3| SEfe* 0|Aill3IM 5S5lb inat!!3ll etD13 011^:01=31 SE^ 01 
Aiiy3IB a&SHI 8ti= tatU3ll 2 inCH» 10 ^2| 3^ SUfgS *0H5 3S6lb ^OH Al^i! ShOIIAH eSShOI JIIS&CK ^3| g£|EH Al^ 

as e^»e! gtf^S3 i k oi goHon essmih s.±o\. ^ ^oh» s&am, 01 y§ g&is?a gsshoi xnsehch. 2& &^i 011^ 

91=31 2b: Oh All 131 M aSShbr 2Saj3|| 22CHb: 2U2 2fe a!ri;3 OISHX-II* CCh=. SBISHI 8(2 AhSSbD. 

4f3l i )3 10 ^3 SOIS^S Sh3l Sh*^ 1 =. aAI3bi Shi^gOl dh^^ShQ: 

(shSf^l 1) 

M(R)z 

6t3l ShSf^ 13 ^ CHI AH . 
MS 10^ S^OI3, 

RS (R') 2 N, (R') 2 P, SEb 8hO|2=.3hy, OhAHBOhAIISUIOI =(acetylacetonate, R"C(0)CHC(0)R") Sb OhAII9IOI =(acetate)3l3 20I o 3& 

3 n gas msshb: sois£ ei^eoioi, 

O13I0IIAH ^31 R' % R"S ^ 4=^, &4:4 1 LHII 203 <yg 2^ 3HI ^S. ^3liy, 2fe diy; XlS@ 2b: XI S3 II 2i= 

&db4 5 LHII 1221 Mlgsy-^; &Sh^i=. XIS@ 2b: XI&3II SB e4;4= 6 LHII 403 Ohg; 811 BIS SllhS atfShbr &^4= 6 LHII 403 
Ohfi: e-Sh44:S xlS@ 2fe XI&3XI as 7 LHII 153 Oh = i*IJ(aralkyl); Sb &ri:4 3 LHII 203 i l 3iy (alkynyl)OICh. 
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£PI ii)2| 5 2|S^ 160 °2! §^°1 15^ SXI^I £I2*ES S^-Sfe aUfgS SPi »Sf&j 2 SEfer 11*^ 32? SAiafe SlEfgOl 

(^St-AI 2) 

P(R 5 ) 3 -c [X(R 5 ) d c 

cfe o lhxi 3°i s^oidi; >o\ tt±u goia dfe 1012, xdi fe'aieoie d= 30m, ee& x^i- g^oia di= 20101; 

cii 30m, x:>h <y±oia ¥ sEfe m\ ?hbi r 5 & ti^a /ds eisaoi Aie^i nmm m&m 4= 20; cki 001s ^ JHa r 5 ^ ahs ssaoi 

S^EUhOIM(phosphacycle)S 4= £[12: 

R s fe 2|2i. >.^ ; g£4= 1 LHXI 20HJ £g SEfe 3FXI ygj g^AI, at!, a?iiy, SEfe b|y; §S144S XI&S SEfe XlSiaXI aS §^4= 

5 LHXI 122) Mlg^aiJ; &5f4i£ Xl&@ SEi= X|&aXI &4:4= 6 LHXI 40°l OH!; &2l4=^£ X|&@ SEfer XI&aX| aS 7 U 

XI 15°l Of = atHaralkyl); SEfe &£4= 3 LHXI 20°l S?3| y (alkynyl); S^g*^ 1 mx| 10a dig SEfe 3hX| y&! atO^i!, 1 
LHXI 1021 am SEi= &&! g^AI)^!: e £ | (gsi4^S Xia@ SEfe XI&aX| as Ehh^ 5 LHXI 1221 Mlg^aiO^i!: M£|(&§14^ 
S xlS@ £7= XI&SXI as &£4= 6 LHXI 4021 OliO^i!; XI »@ SEifr XlglBXI &4:4= 6 LHXI 4021 OH!^AI)^i!; 

§§£|(&^4= 1 LHXI 1021 MM SEfc ?hXI g£! aiO^AI; M£l{&Sf4=4:S XI&S SEfer XI^SIXI SIS &±4= 5 LHXI 1221 JMSSam^AI 
; SEfe ^.S.\(&m^±S. XIS1S Sfe XI&SIXI El±4* 6 LHXI 402| 0H)^^A|0|2; 01 HH ^^21 Xl&^lfe SEi= ^Xl g£! 

2fe xi&s 4> ai°D); 

(&Sf±! 3) 

(R 5 ) 2 P - (R 6 )- P(R 5 ) 2 
g^Aj 3 oj oil AH , 
R 6 fe Sfif&! 221 ^21 S2I2I- SaJSKM; 

R 6 g §fi:4= 1 LHXI 521 £S SE}= Z» XI B£! 8HU. S9«y. SEfc diy; &§14-iS XI *S SEfc XI&SIXI 3fS 5 LHXI 122| MlgS^^; 

&S14«4:S Xl&@ XI&3XI as e^4= 6 LHXI 2021 Ofi!: SEfe §S4iS XI&S £Efe XI SB XI 8fS &^4= 7 LHXI 152) Oh = ^^(ara 
IkyDOICK 

Eff 40| iii)2| i )2| SOIS^OII 2, fc 5^l dH?IS 4= 2ife SOISS SISS 4= SS 5^1 Sis,^ 4S HA|£|fe SOI dh&S(5hQ: 
(Sf*>A| 4) 

[Cat] a [Anion] b 

Af^l gSfAJ 421 6J0HAH, 

Cafe 4=^; 1^ S^, 2m S^, Efe S0|g^2| gTOIS; S! OIS SfOISS S^Sfe S?IB°S 0I¥CH5! 2°S¥EI ^§13^ gfOIBOIffl, 01 

sfoietHfe feoi ii)2i 2, fc §^i a&ahfc g^2i 15^ sxi^^ii sufgoi mmm 4= si°oi: 

AnionS feOI Sffifi) 1S 5AI£I^ SH, l g2| MCHI ^3^1 dH¥l§ 4- 21fe S0IS0ID1. SBHOIE. ^^D|L)|0|H. SbF 6 , PF 6 . AIF3O3 

SCF 3 , SbF 5 S0 3 F, AsF 6 , ffl«^£SO|A||EIIOI^(perfluoroacetate; CF 3 C0 2 ), fflg¥SSSSffl2U|0|E(perfluoropropionate; CzFsCOz), ffl 
M¥£S¥yaiO|E( P erfiuorobutyrate; CFaCFzCFzCOz), fflgseilO|E(perchlorate; CIO4), El£l-»¥2!!^5y|0| M(p-toluenesulfonate: p- 

ch 3 c 6 h 4 so3), eaiEiaiS!, §j xi&si^li xi&gxi as 3jeenei°s 01^0151 aaisfe §oisoidi; 

a 21 bfe &0IS31 S0IS2I 3H4=« UE1LHD1, OISS cat2h anionOI S?I^°S SSOI 95^ 2§H S=^E^ SShOISD. 
aj^| aaf Ai 4 oj o t0 |sg aeshfe ^3IBS [NH(R 7 ) 3 + , S£fe [N(R 

7 ) 4 + £1 g^Es; [PH(R 7 ) 3 +, SEfe [P(R 7 ) 4 + 
S^Sfe; [C(R 7 ) 3 + 21 SE^ [Si(R 7 ) 

3 + ei §£iM°^ oi^oia 6j^a= mgsiaci. oipioiiah, -feoi 2,^21 r 7 s &^4- 1 lhxi 2021 <y§ ^i-xi y&i at*. e§ 

xi as s& a^; esi4=^s xisis £fe xiaaxi as &^4= 5 lhxi 12a wesat!; xia@ Migsaai 5E 

^1 HiSil; &S14^£ XI &@ EEfe XIS3XI as Si4 6 LHXI 402| OliJ; &?ai°s xia@ om Sfe ^B OH; &S14=^S XI a 
a Efe Xl&axi as &rt4= 7 LHXI 15a O^a^Caralkyl); 5Efe fhS2y°S XI&3 01= ^IJ SEfe MM O^o^oiQ. 

sesi 4a eaioie ^ a^DiyioiMfe s^i 5 5b m^!±\ 6°s sais^ soisoi ttt&^ma. 

(a*fAJ 5) 
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[M'(R8)(R9)(R'° )(R" )] 
{§i%^ 6) 

[M'(OR ,z )(OR 13 )(OR' 4 )(OR 15 )] 

M'b esoiu ^¥OIhOI3; 

2*2*21 R 8 , R 9 , R 10 . R" , R ,z , R' 3 

,R 14 , SJ R 15 b SS2!2£ XI&EI21XU XI&SJXI S*S Eh£4= 1 l_H 202) £g Eb 3 HI B&! UfJ. Eb S*3)iy; &S44:=. XI&S Efe 
XI&EJXI S*S 6*4:4 5 L|X| 122] M|g=.g*IJ; &£I4=4:=. XlltS Eb XI&SXI S*S §*4:4= 6 UXI 402| OH!; &SI44:=. X|&@ Eb XIS! 
3XI SiS &4:4 7 UII 152| 0| = i*tKaralkyl); &4:4= 3 LHXI 202| S*9iy (alkynyl); &4:4 3 UHI 202| St! Eb 3 HI &&! = £|g*&!iy3|A|; 
Eb &4:4^ 18 UIII 48°) 3g Eb 3HI y&! E£IOIi!<yi=A|OIO. 

S S*SS ^ol £I2JEM EgJSIOI 20E 01 SI 2| 0H4:9I = 3IU O|A||I!3|0|| °|§* ^DH IS XH8IB fflg 4= Sib Hl*£2| *0H AI4:g 

si-oil &d\ tea 3ii sies2i eechb ^mmm= ss§ HiAisch 

DFKdensity functional theory) 31ISg 8101 S9, E 1011 UQtf £i!E2l HOI 0)14:91 = 21 18 = £3|3|- tea! 2) PJ!E¥IX|0|| °ig EH 0)14:91 

= £i S4:2i i*aig:ai°i lieiiois aani y-asioi, e 2011 uaai estsi hoi o)i4:9i = 2i hs =s3Pi teai2i °«4:¥ixioii gig me a 

*0H3| £*SSI PJ§£)0)S(-17.4 Kcal/mol)g H 4= £iO. 

niauH e as oii4:9i = tea! eeopi 0121 hoi 2*33013 *dhoii saoi oiai¥ni3)i ga, oia)t* ois imsou *0H2i gt* «*s urns 
ma 4 2i3ii @dk nam ^pichiah gag* disi aoi 2<!E-oii4:gi=tea! etmoii 21 §* ^oh mgxmm 3&e* 33121 s^ai e&jsis 
mm 4 siss dft 3usg mo[o\ g* 4= 2io. 

E 3a, E 3b, g E 3cb 34:5! 3131 gtg CEH °! ^GH2| ¥1x121 0114:91 = 3121 ¥1X1011 OiB ^E2| 3SSi dint* 22£, ^0H2* 0114:91=31 

3i 2? tea! oil chsh ^i^uioii ginsib ?3E(e 3a). ^QHb teai on chsh ^4:¥ixioii ei°u oii4:9i=3ib tea! on chsh ens ¥ixioii s 

XHSIb 3b), ^DH2I 0)14:91=3131 2¥ tea! Oil CHSH 2!!E¥|X|0!I SXHSIb ?5(£E 3c)0|C|. 0|£*2| All 3 HI ?£2| S*Sg8 HISS! 

01 as, E 3c2| ^P2ECHI UISI01 E 3a21 ^^fe 17.4 kcal/mol g£ go^SSIOI, E 3b2| =?^^ E 3c2| ^>S0|| ld|o|01 18.3 kcal/mol §E goh 

§siQ. ru-diAH ^DH2i m±B\m.D\ teaioii chsioi ensi^i xi chi ^msffe soi ehssiara. aiE oisaapi §t tsi y§§ 
4- aici. 

&3| ^ OH CHI S4:e dlZJ-Eg E2JSI-0I ee! 3.±& £IZ}E2| 33I0II tQ&M ^0H2| ehSS 01 33|| ^Stil SOISCI. E 4a, E 4b, Si E 4c 
= PH 3 EI2h = 3| ^OHOII SIHtf 0 ^0H2| ?|X|2I CHI^EII = 3|2| ?|xlOII COS ?S2| £!§Si HIJ2S! 3jES, ^DH2I CHI^EII=3PI 2¥ tea! 
CHI CHSH Sii^XlOII EIHSIfe ^^(E 4a), ^QHfe teaiCHI CHSH 2i|4;?IX|0|| SIEU 0||4;EII = 3|t teajCHI CH8H 2!!E ¥1X1011 gXHSfe ?5(E 
4b), ^DH2I- CHI^EII = 3I3I E= teaiCHI CHSH ?0E?IxIOII ^IHSIfc ?S(E 4c)0ID. 01^21 All 3 HI ?S'2| 2HaS HI52SIOI SB, E 4c2| 
=?£0U ti\mCH E 4a2| ?5b 6.6 kcal/mol M°}§SID1, E 4b2| ^?Ste E 4c2| ?SCHI blSIW 4.83 kcal/mol g£ «S>§oia. D>a|AH ^ 
DH2I 0114:91=31 2¥ tea! Oil CH§|CH 20 E ¥1X1011 SXHShfe 3JOI 01 SSI PiSaEIDl 2!!E OlggfllOII 2|*! ^0H2| fg IS XHSI« nig- 4 Si 
Q. PH 3 £I XHg 5 2|E(cone angle)3| SrS 24:2! £I^E2| 3^, ^CJI^ej 2!§S XI0I3I S01EU- 01381 2!!E¥Jx|0l| SXHSIfe ^531 CH 
2!§§m. 

orn as ^□212! ets^2i xioife 54e ai^E2i = ^-E3i ^isoii cuai ecHS3ii sp, pph 3 21 3^ ^a^e! etssoi aig§ a 
4= aiQ. 

E SIUHI 01IB ee, PPh 3 ai^E3| ^DH CHI SMm W *OH°l ¥IXI2I 0|I4:9I = 3|2| ¥IXI& 3j0|D|. E 5a, E 5b, 9i E 5cfe PPh 3 ai2J-E3| 
^□H CHI SXHg ID) ^DH2| ¥|X|2I 0)14:91 = 3121 ¥1x1011 US ^S£| 2!§Si UEIH! 52ES, ^0H2I 0114:91 = 3131 E¥ tea! 0)1 □SH °i|4:¥IXI 
CHI SIHSI^ ?5(E 5a), *0H^ tea! 0)1 CHSH a|4:¥IX|0|| 2iE U 0114:91 = 31 teaiOII CHSH 2!!E ¥1 XI 0)1 ^XHSIi= ?5(E 5b), *0H2I Oil 
4:91 = 3131 tea! Oil CHSH PJE¥IX|0|| ^IHSh^ ^?5(E 5c)0IQI. 01^21 All 3HI ^521 °}§^S dlilSIOl £Pi, E 5c2l ^SOII 01 §1-01 
E 5a2| 5.44 kcal/mol §E g2!§SI01, E 5b2l E 5c2| ^SOII bISIOI 4.62 kcal/mol §E lPi§8ia. CQ-BIAH *DH2| 0114:91 = 

31 S¥ tea! Oil CHSI01 PJ!E¥IXIOII SXHSIb 3201 013 81 2}§SI£ICH 20E OISS^ICHI 21 & *DH2| &g HS|» H|g 4= SIO. 

H£IU S^S £IZ!E3I P(cyclohexyl) 3 21 HOI B 2fE3l 160 "0I&2! 3^ ^CH^!2! 2t§^2| ^S|3| ^CHbhCI. E 6a. E 6b, S=! E 6cfe P( 
cyclohexyDs O^E 180°)£I^E3| ^ OH CHI W ^0H2| ¥IXI2I CHI4:9I = 3|2| ¥IXICHI CPB ^221 2>§^S UEia! 32ES, ^0H2I 0114: 

91 = 3131 2? teaiCHI CHSH 9i!±¥IX|0|| SADSfe ^?5(E 6a), ^OHb tea! 0)1 CHSH a| 4: ¥1X1 CHI 2JEU 0)14:91=31*= tea! Oil CHSH 20E ¥1 
XI 0)1 gXHSIbr ^?5(E 6b), ^DH2I 0)14:91 = 3131 S¥ teaiCHI CHSH 2!!E¥IXICHI SXH8|fer ^?S(E 6c)0ICI. 01^21 All 3 HI =?Z.°\ SiS^S 
bl2S[01 fiS, E 6c2| ^S0)| dISIOl E 6a2| 1.61 kcal/mol "2}§"SI01, E 6b2| ^Sfe: E 6c2| ?50|| dISIOI 1.41 kcal/mol 

aehSSICK CTiEIAH ^0H2I 0)14:91 = 31 2¥ tea! Oil □81-01 2!! E ¥1X1 Oil ^IHslfer CH 01^ PiSSf 3X1 51)4: 0l^gx||2l dlH 

8101 a!£ 01 ill Oil 2ISH *DH2| gtMr^ XHSIfe giCHXI3)l 9P. 

C&ai-A) 0121 HOI S ^E3| S 5^ei HS SJZhEM ^DHCHI E2J8I3II £12 PJ!E OlggX-IIOII 2|& *0H S^X)SI» HI g 4 21311 SCH, ft^OI 
gas *DH2! CIXI°!OI 3lte8IQ. 0121 HS ^QH2| &^SCH a3lfe g£l§0)l MS &IEIE3I &H(allyl) OtU ai 0|A||10|A-)IEL-)|0| =(ac 
etylacetonate) Eb 01 All 9101 E (acetate) 21 IS o 3^21 Tt^trS AllgSIb gOISS aiZIEOIIAHE DI&3HIS UEIthQI. 

01 £H & fi-S ^OHSg ^SSIb9lb eCl Sg^oj ^DH AI4:US SI3I ^AIOIIOII LiatH dl2l HOI [(allyl)Pd(CI)] 2 2l eaiOIM2l 54S2S 01 
¥OIS A|4:HeQlb Pd(acac) 2 lb Pd(acetate) 2 
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21- CICHIlOfyeiUg HIE£*3l:M^EfM¥2SSaiO|s)(dimethylanilinium tetrakisfpentaf 
luoroborate)), 3* M£IM|gSS|^H^ffl(tricyclohexylphosphine)HS 0IPOi£! *DH Al^gOl £\m S3130ICK 0I5HS Ol^fe omilOIAIIS 
UI0IM(acetylacetonate)3l3f eaSM/H SQ B mo\Xim\M WSis 3^*1011 g g^S §£8101 tHH! etOH^ SES^I 

goispi ra^ei 22s oi^acf. 

nieiAH b irgs 10 m°\ aois^a = ^ezh ^oise 160 °oi&pj gssi 15^ sh^;hi bizie, si afs^i hh?is 4= sife soisg aiss 

4 Slfe S°S ^OH AI^US XllStlCl. 

Olg ^ISFOI ^QHAI^Sg 
i ) 10 SOIS^ 1 B; 

ii) e ^E^i- ^che 160 °°i m&sn 15^ si^ihi sizing s^sh^ sims 1 utn 3 g; ai 
Mi) 6pi i )°i aois^oii etsnxi tiH^is 4 sife eoisg mes 4 sife s 1 urn 2 s 

hi saois oii^eii=:>i owitPie sssfe tea! stm chui 1/2500 mil i/iooooo°s ou^ai=:>i sis oin\mi\m ssstfe 
kam sum 21 eeoii skxaoi^ 201 bi^sism. 

b s-shj gtreisoi stasia g Efe _ 10 o mil 200 n, w&siswife -60 t mil 150 tc, se;= ch^ dufsjswife -10 mil 150 toip. 

Ol (EH Sir ^DH°I SfegOl fffSESO Isg gDHB ^§{Sfe 31 01 dHf*|Sm. 
B S-gSl gH*l|2| BIHKMn)B 10,000 mil 1,000,000 MOW tit&Zl&Ci. 

b m&si fli3£^s°£ mssife ou^ai=:>i ee& oi-AHiB3ia sssfe saiai ¥:ng&*ii= oii^ai=;>i se^ ohAHia^i^h s^chi 33 

¥Sf3HS 01E1°I ^SA|3|I| 3ffeC*. 

ssh°i ^hhib mmms s^oii ^asm goiu oiiesai- s^ssoi vitis ^^ia oigoi g§i &asi xosn 

as safe^i y^iHU as s^g ¥*jaiij 4= si 11 si-, b ^321 on^ai = 3i sei= ouhih^im ssm= 3e.it! saie ¥^istfait 01s 

01 s^a- in oiasi ¥iisoi ^gsxi an 51 g i^sh^i ?sfa°s ??3&4;>h ^om-^u as ¥<yAi^ sa^i- 
aa. 

CO- El AH B ^321 2E.I1! ¥Urge»lfe f?3&40| S^^OI ^H. $?£IS0l ls°D1. 8! ^SfihS S (oxidative s 

tability)OI ^48^, LH»*rSOI ?^SH1 §51 01 (toughness), g*rSOI ¥48 r Ch IS ^£01 ^4*8|D1, 3H*i!XII KOI Slh ± 

XH2I ?IS(substrate)01l 4= Sl°ffl. =?Bi. S £fe S2| 31 § (substrate) Oil § ¥*fSfe SaiS! ¥3JS&«I0IHS, Ch 

§ ijeStmultichip modules)^ SW^XH» ?S5te H#S 28« SEfe HeCHIE M8I 4 SIQ. 

0l5h£l ^AIOIIM ISrOI B gfSS CH^ ^jr All Sh^HI fiSBP-. B. 6!A|0||fe S WIAIS^I ¥IS 31 01 II 0|SS1°S SlSCrfe OmCK 

(fe'AIOII) 

S3IU SOU Siaei SlSe* Oft as Jfgg 25 mmB 1\ ^(standard Schlenk technique) SEfe HEIOI ^± ?lftS AhgShW ^Aims 
Q. t!jx^| gg ^ejegS 300 ^SlM£DIEH(Bruker 300 spectrometer) M M§§iOI SSt°D1, 1 H NMRS 300 MHzOllAH ,3 C 

NMRS 75 MHzOIIAI ^§8h£CK SlrXIIHI SlUfHf f»§ S5fe GPC(gel permeation chromatography)* AfgSKX ^§§hSt°ffl 01 IH # 
£1^ El S! (polystyrene) Sii S§2S S^ac^. TGA ^ DSCSi S§ iS^S TA lnstrument(TGA 2050; heating rate 10 K/min)B OlgShOI 

^Aimaa. 

potassium/benzophenoneOIIAH S#8hOI 3 HI oh St ° 01 , CH 2 CI 2 fe CaH 
2 CHI SW 3HI32JO. 

Pd S^31 kS L J sfg(complex)°i 01 EH 3 HI Oh 01 ^DH (isomer) g 0)1 CHSt 3ll<y-S ^E Oie(Density Functional Theory; DFT) ^S(Hohe 
nberg et al., Phys. Rev. B., 1964, Vol. 136, 864; Kohn etal., J. Phys. Rev. A., 1965. Vol. 140, 1133) gOIIAH Becke-Lee-Yang-Parr(BLYP) 

2 functionaKBecke, Phys. Rev. A., 1988 Vol. 38, 3098; Lee et al., Phys. Rev. B., 1988. Vol. 37, 785)S OlgSIKIQ, DFT 3E(c 
ode)PJ Dmol33-4 package (Delley, J. Chem. Phys. 1990. Vol. 92. 508: J. Quant. Chem. 1998, Vol. 69, 423)» AhSShStCh. 

5lB5(basis set)fe Pd S^S Z1I2ISH2 DND(Double Numerical plus d-functions)B 0|gmSt°ffl, Pd E^S 30H(core) ¥Si ECP(Effect 
ive Core Potential)5-6 (Dolg et al.. J. Chem. Phys. 1987, Vol. 86, 866; Bergner et al.. mol. Phys. 1993, Vol. 80, 1431)« AhSshOI UEimSt 
D. 

0h0l4:m(lsomer)2| £|i:(minimum) CHI U II B =?d[3\ 9IS GO(geometry optimization)* Br HH ^50)1 mSHAH CHS H|9, k (constraint)E 4^11 Sf 
9iQ. 511 ^S Eg Al^aS SSh^l +1 0I2 g^(doublet) PJ OS(open shell) ?1lcJ-0|HS SUOS-WF(spin-unrestricted open shell wave tunc 
tion)S oigsfaci. 

4 2! S (Numerical integration)§ ^?S|-5| ^|§H §21 3£l£(medium grid)* AhgohSill, UWS SCF 4§ (convergence)B ^ISIOI 0.005 hartree 
21 S H^tthermal smearing) &H£IMS ^gohStCK SCFAI ^'E 4§ H5(density convergence criteria)^ 1 x 10" 5 S 8hSt°D1, ^5 SI 
5JS1CHIAH2I OIILHII 4 § (convergence) I!f 3Ah 4S S5(gradient convergence criteria)g ^ 2 x 10~ 5 21 4 x 10" 5 S ohSlQ. 

XII 5 Oil 1 

(ssj4i ai xi teai 3i^6! sj&t onnoii^Eii = °i mg) 
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2 L j2 §> 5!" § 2 1 Oil DCPD(dicyclopentadiene, &E £l XI, 256.5 rrK, 1.9 mol), 0|II!0|3i!B||0|e(o^ 2 .|x|, 405 m< _ 4 5 m0 |) , ShO|ES^fe(3 .2 g, 0 
.03 mol)§ s g Eg 180 x^T)\X\ SS1P. 300 rpmS HSho^AH 6 A|£1 &m A |2i ^, §S£|S 2!§ii ^SII2 iSD. 5IS 

851 OlgSIOI 1 torrS SP8I01 50 "C Oil AH SSif ^SiCK^S: 86 %). 01 0|^§HI2f PJ!E OI^§fl|°| g b|g(S%) 

S 52 : 48 01 SIP. 

'H-NMR (600MHz, CDCI 3 ), endo: 6 6.17 (dd, 1H), 5.91 (dd, 1H), 3.60 (s. 3H), 3.17 (b, 1H), 2.91 (m, 1H), 2.88 (b, 1H), 1 .90 (m, 1H), 1. 
42 (m, 2H), 1.28 (m. 1H); exo: 6 6.09 (m. 2H). 3.67 (s. 3H), 3.01 (b, 1H). 2.88 (b, 1H). 2.20 (m, 1H), 1.88 (m, 1H), 1.51 (d, 1H), 1.34 ( 
m, 2H). 

13 C-NMR (600MHz, CDCI 3 ), endo: 6 29.10 (CH 2 ), 42.39 (CH), 43.03 (CH), 45.52(CH), 49.47(CH 2 ), 51.28(CH 3 ), 132.23(CH), 137.56(C 
H), 175.02(C); exo 

: 6 30.20(CH 2 ), 41.49(CH), 42.83(CH), 46.21 (CH 2 ), 46.43(CH), 51.53(CH 3 
), 135.59(CH), 139.90(CH), 176.52(C). 
Hl£0tl 2 

(?J!££|xl ic^yi dl^M^tt CHI H 0)1 ^ Ell =£1 

2 L Hgm§:>IOil DCPD(dicyclopentadiene, ifEEIxl, 256.5 m*. 1.9 mol), 0HSOI3i!2IIOim(iJEB.|x| > 405 mi. 4.5 mol), ShO| = S¥IM3.2 g, 0 
.03 mol)S SEi 180 "C3HI iaa. 300 rpm£ 2^-813*] 5 A|2} S>gAI2J Hfggg ajsIH S3P. £!S 

i5l OlgSIOl 1 torrS gjgj- SH5I01 50 1C0IIAH a£!gS 2 2iP(^g: 85 %). 01 &£S°i 01 jell 21- Pi!E 0I£§JHI°J g HI8(g%) 

5 41.1 : 58.9 0I21P. 

' H-NMR (600MHz, CDCI 3 ), endo: 6 6.17 (dd, 1H), 5.91 (dd.-1H), 3.60 (s, 3H), 3.17 (b, 1H), 2.91 (m, 1H), 2.88 (b, 1H), 1 .90 (m, 1H), 1. 
42 (m, 2H), 1.28 (m. 1H); exo: 6 6.09 (m, 2H), 3.67 (s. 3H). 3.01 (b. 1H), 2.88 (b. 1H), 2.20 (m, 1H). 1.88 (m, 1H), 1.51 (d, 1H), 1.34 ( 
m. 2H). 

13 C-NMR (600MHz. CDCI3), endo: 6 29.10 (CH 2 ). 42.39 (CH), 43.03 (CH), 45.52(CH), 49.47(CH 2 ). 51.28(CH 3 ), 132.23(CH), 137.56(C 
H), 175.02(C); exo 

: 6 30.20(CH 2 ), 41.49(CH), 42.83(CH), 46.21 (CH 2 ), 46.43(CH), 51.53(CH 3 
), 135.59(CH), 139.90(CH), 176.52(C). 
HI SOII 3 

(2ii±£ixi tMa! 3mu^a vhoii^eiimsj &g) 

2 L H&&mJ\0H DCPD(dicyclopentadiene. gfE£|xl. 180 ml, 1.34 mol), ¥10131! BIIOISUUNSEI, 500 me, 3.49 mol), S|0IESflfe(2.7 g, 0. 
025 mol)S «s jpr s £B 190 tcSIAI gSP. 300 rpm£S my SIS AH 5 AI2J- &hgA|£! ^, iSHS Sliii ^'5112 §f?Sxl£ S3P. 5! 
1H51 0ISSIOI 1 torrS £Jgf SIISIOI 80 t: Oil AH SSii £21P(^g: 78 %). 01 £S£g°| °»± 0I£U*II2I 0!£E 0|g§!S||2J g b|S(S 
%)S 56.2 : 43.8 OI2iP. 

1 H-NMR (600MHz, CDCI 3 ), endo: 6 6.17 (dd, 1H), 5.86 (dd. 1H). 3.97 (t, 2H), 3.15 (b, 1H), 2.88 (m, 1H), 2.85 (b, 1H), 1.86 (m, 1H), 1. 
57 (m, 2H), 1.35 (m. 4H), 1.21 (m, 1H). 0.89 (t, 3H); exo: 6 6.09 (m, 2H), 4.05 (t, 2H), 2.98 (b, 1H), 2.86 (b, 1H), 2.20 (m, 1H), 1.88 (m, 

1H), 1.58 (m, 2H), 1.50 (d, 1H), 1.34 (m, 4H), 0.89 (t, 3H). 

13 C-NMR (600MHz, CDCI 3 ), endo: 8 13.57(CH 3 ), 19.04 (CH 

a ), 29.00 (CH 2 ), 30.63 (CH 2 ), 42.39 (CH), 43.20 (CH), 45.56 (CH), 49.45 (CH 2 ), 63.83 (CH 

a). 132.21 (CH), 137.50 (CH), 174.05 (C); exo: 6 13.57(CH 3 ). 19.04 (CH 2 ), 30.14 (CH 2 ), 30.63 (CH 2 ), 41.48 (CH), 43.04 (CH), 46.19 (C 
H 2 ), 46.48 (CH). 64.07 (CH 2 ), 135.61 (CH), 137.84 (CH), 176.05 (C). 

HI 5 Oil 4 

(pjieeixi a^oiHiaioie teai °i m&) 

2 L IQEf emboli DCPD(dicyclopentadiene, S?E£|X|, 248 ntf, 1.852 md), ^g0|AHIE||0|e(^E£lxl, 500 mf, 4.63 mol), «|0|ES¥lfe(0.7 g, 0. 

006 mol)S g£ « SEi 180 tJIXI iSD. 300 rpmS m&hSISAH 5 AI2t &HAI2J gSSIS S}§ii 6JSII2 SUSxIS gap-. £!g 
@H« 0IS8I0I 1 torrS Sfg} 2x|0li 2XUH *JA|810I 56 "C Oil AH SSii g!2}P(4=8: 30 %). 01 SS§2| °i|^ 01 & SMI 21- oy£ 01 
•SS'X1I°I g UIS(S%)S 17 : 83 0IS1P. 

1 H-NMR (300MHz, CDCI3) : 6 6.17 -5.91 (m, 2H), 4.15 - 3.63 (m. 2H), 2.91 ~ 2.88 (m, 2H), 2.38 (m. 1 H) , 2.05 (s, 3H), 1 .83 (m, 1 
H). 1.60 — 1 .25 (m, 2H) , 0.57 (m, 1 H) 

^ Al Oil 1 
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(tea! dmu^n dub ouseii = ¥;>i ssgeai his - leiwisaisffi^Ea Pd(acac) 2 s *ohs oigs his) 

250 m« 4)ei3(schlenk) SE1S3CHI 2tO)S £j;>l HIS Oil 12| e«!Se.|x| tea! OH B (Ml SENS 10.0 g(65.7 mmoi)^ goHS § HIS 

15 meg ¥gJSiaa-. Ol SB1S30II ^OHS i?e« 5 m«oil ^°! m&m(\\) 0!AHIBO!HI£mo|e(Palladium(ll) acetylacetonate) 2.0 mg^ 
e£|MIM^«|^SSE!(Tricyclohexyl phosphine) 1.84 rag, S^OHS CH 2 CI 2 2 m«0|| ^°! POIIBOiydlH Ell = £131 S(a!PS¥2SHiiy )SBllO| 
M(Dimethylanilinium tetrakis(pentafluorophenyl)borate) 10.6 m g g ^°J5H2 18 AI2J- = °! 90 t OHM lil&m&M ^SAISCf. 

&!§ 18 Aizh ^on &:>i e!§gg anjsi one son ^ssioi S4»°i ggsni sail S2ip. oi sags sai ifinpis ^ehah si4=s eg 

SHIS ae2gO||AH 65 t£ 24 AI2) S°! aSsfO) tea! 31§l6l^!cl CHI B Oil S Ell s £2§Sfll 3.34 gS SSlCK^g: ¥gJS &§fHI SiPl 
S 33.4 S%). 01 eH- HI 2) SXHf(Mn)S 31,700, fgS2 g»g(Mw)S 71,400 0I24P. 

^ AlOtl 2 

(tea! Sh^^ci ¥B0IISEII = ¥21 S2SSHI HIS - e £ |M|g^«1^2^ejll Pd(acac) z » ^OHS 0|g§! HIS) 

250 mi <Ha! 3 (schlenk) SE1S30II 22PS i£D\ HI 5 Oil 32) ™JS£|x| tea! 91^ ^'cl Jf*B0||SEI|3 10 g(51.47 mmol)31 gOHS SHIS B 
¥2!! 5 mtm ¥eJSiaa. Ol SPS30II ^DHS «¥£! 5 meoil ^PJ W&mW) 0hAHB01HI£UI0IM(Palladiumdl) acetylacetonate; Pd(acac) 2 ) 
3.14 mga- E £ |M|ggs!l^SSa 2.89 nig, S^DHS CH 2 CI 2 2 mtO]| ^01 C|Q|lI!0iy Elfe HISe*3|S(ePS¥2SIiny)eaiO|M(dimethylanili 
nium tetrakiss(pentafluorophenyl)borate) 16.5 mgg <=°'8U1 17 AlZh =2! 90 t; 0\\M JS^SISAH ^gAISP. 

&m 17 Aiy ?on &ui isii :ai§r°i ones oil ¥asioi n^si eesni sags aap. 01 sags sp wwi\s. §pah si^& eg 
shis aeeeoiiAH 65 ns 24 ai^ §°i sssioi tea! si^^ia ¥BonsEiie S2gsni 4.83 gS sacK^S: ¥§js egfHi e§*:>i 

S 48.3 S%). 01 SSHI2J gXlif(Mn)g 45,000, iiS2 MA>§T(Mw)g 84,000 0I21P. 

ui jnoti 1 

(tea! Bmu^tt on boused ^ s2gsni his - Hpmiys^ani Pd(acac) 2 s mms. o\mm his) 

250 m« 4! £!! 3 (schlenk) SPS30II 2tOHS &DI HIS Oil 121 2ilSPxl tea! 5>!^^a DIIBOUSEII = 5 g(32.90 mmol)^ 3 Hit! B¥2!! 5 
mtm ¥g!SiaCK 01 SPS30II ■ ¥£! 5 mecHI ^£! ^DHS SP-S(II) 0!A||BO!HI£LHIO|!=(Palladium(ll) acetylacetonate; Pd(acac) 2 ) 1.00 mg 
Hi HPffliySSS! 0.92 mg, SSfQHS CH 2 CI 2 2 m«0|| ^°! POIIBOiy PisEI!SP3|S(S!PB¥2SIHiy)eBnO| ^(dimethylanilinium tetrakiss 
(pentafluorophenyl)borate) 5.26 mgS fSO 18 AI2! S°i 90 "COIIA) a&^SISAH HfgAISP. 

y§ 18 Aia *oii etsss 31^2) oiieson ¥gj5ia°u ee&Hi aass as 4= stsjci. 

^ A| Oil 3 

(tea! 3H^^!£! DliaollSEIIs SegSfll HIS - H£IM|g^ai4!S^:a3J Pd(acac) 2 * ^DHS OIS*! HIS) 

250 mt 4H S! 3 (schlenk) BS1S30II etOIS HISOII 221 2!!t£l X\ tea! DllgOIISEIIM 10.46 g(68.7 mmol)21 gOHS 3Hlt! 

20 m«« ^gJSI-aa-. Ol g£lSaOII mWS. CH 2 CI 2 5 meoil W&m{\\) OhHIBOhHISLIIOIMCPalladiumdl) acetylacetonate : Pd(ac 
ac) 2 ) 1.54 mgJl e£IM|g^*!!^S^E! 1.93 mg, S^QHS CH 2 CI 2 2 m«OII ^2J CIDIIBOiy B.|^EIIM£l?IS(a!Elg¥2Sffliy)eaiO|s(dimet 
hylanilinium tetrakiss(pentafluorophenyl)borate) 11.01 mgS ¥SSf2 18 AI2! se! 90 TCOIIAH syShaAH SfSAiaQ. 

eis 18 aiz! ?oii &^i sin 3iif2i one son ^mct s^2i ggmni sass ^aa. oi sags E i ra7is ga/d si^t! g§ 

SHIS aSSSOIIAH 65 TCS 24 AIZ! §2! 3SSI01 tea! 3h^fe'§4^ Oil 1 Oil S Ell = S2S&HI 3.33 gS aaW*§: ¥SJ@ B^HI Sfe^l 
S 31.8 S%). 0| S&HI21 SXl§F(Mn)£ 27,500, g§fS3 ^A>^(Mw)S 78,300 0I2JP. 

4IAI01I 4 

(tea! 31^^^!6! OIIBOII^EIIs / tea! Sg&HI HIS - S£IMISSS!^S>:ea- Pd(acac) 2 » ^DHS Olgt! HIS) 

250 ml 3 (schlenk) fi£1^30|| 2tOIS &D\ HISOII 121 5<li£lxl tea! 3h^^lt! (Ml i! Oil S HI s 16.74 g(110.0 mmol)]ll tea! 4.44 g 
(47.13 mmol)31 gOHS SHIS ■¥?!! 37 mtm ¥&J6haD. Ol S£f^3(MI *DHS ■¥£! 5 tniOHl ^2! g£lS(ll) 01AHIB01AHISUI0IM(Palladium 
(II) acetylacetonate) 4.79 mg3f E £ | M |g^t!i^5SE!(Tricyclohexyl phosphine) 4.41 mg, S^DHS CH 2 CI 2 2 m<0|| ^&! P0IIBOiy£lfe EIIS 
£19IS(eOElg¥2Sffliy)eaiOIS(Dimethylanilinium tetrakis(pentafluorophenyl)borate) 25.2 mgg ^gJS!2 18 A|2> =Pi 90 1C Oil AH JR&m 

a ah ygAiaci. 

a!§ 18 Aiei ^ chi s!§ii ai^si ones on ¥iJS!oi s^2i gesHi sags sap. oi sags sp ^ra^is ^ehah si^s! eg 
shim aee^oiiAH 65 ns. 24 ais! §°! assioi teaa tea! 3t^5it! duboiiseiis eesni 12.96 gS gapers: ¥§i@ at 

ffl SS.OIS 61.2 S%). 0| gSHI21 =M2 ^Xlg(Mn)S 81.000, MXlif(Mw)S 164,000 OISIP. 

^ A| Oil 5 

(tea! 3!^§4ci OIIBOIISEII^ / ¥Btea! ¥3! egSHI HIS - H£|MIS£*!*JSS5!I!1 Pd(acac) 2 S ^OHS 0|g*! HIS) 

250 m« 4HS! 3 (schlenk) SE1S30II 2tPS &D\ HISOII 121 ™lS£lxl tea! (MIB0IISE1I= 10.46 g(68.73 mmol)21 ¥Btea! 1 

0.24 g(6.73 mmol)31 SOUS SHIS S¥2!! 39 mim ¥21oiaP. Ol S£1S30II ^OHS »^a! 5 m«0|| ^°! ^QHS S£fS(ll) 01AHIB0IAHISHI0I 
E(Palladium(ll) acetylacetonate) 4.17 mg3l e£|M|gS§il^S^e!(Tricyclohexyl phosphine) 3.86 mg, S^DHS CH 2 CI 2 2 meoHl ^2! PDIIB 
OiyElfe EHm£19|^(e!a-S¥2SHliy)eeil0|s(Dimethylanilinium tetrakis(pentafluorophenyl)borate) 22.1 mgg J=°'S13 18 AI2f =P! 90 

•c on ah aaisiaAH sjgAiap. 
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gJI 18 AI2J- ^CHI 4t3| gffii Oliesoil ^gJShOI Si«2| ggttHI SJSgg SSlCh 01 SSH $?£| MCQI3IS g£HAH sl^tt S§ 

tfHIB Sg£^01IAH 65 t£ 24 A| 2} §£t 358*01 ¥gtea!31 tea! 3^iay Oil H 0)1 ^ Ell = gg&HI 15.15 gg Saci^g: fS@ 
StOI S1T3IS 73.2 g%). Ol gSHI2| 4=S2 ^XHf(Mn)S 62,000. itia SXHf(Mw)g 140,000 OiaCh 

^ A| Oil 6 

(in St!! 314*4!^ m m CHIS Ell s / S|4!tea! ¥3! ggSHI li - e£|M|g£S!4!2Se!31 Pd(acac) 2 M ^DHS 01 §t! HIS) 

250 m« 4l2!3(schlenk) »£1S3CHI EtDHS 4t3| XHI 3£ Oil 12| e«5£lx| tea! BmM^ltt CHI 1! 0)1 ^ Ell = 9.41 g(61.85 mmol)31 «!4!tBa! 11. 
03 g(61.85 mmol)3f gOHS. SHI£! «¥2!! 39 m«« ¥gJoiaC1. Ol g£1^30|| 2?DHS. »¥£!! 5 m«0)| ^oi s DHS g£)g(||) OlAHIi! 01HISUI0I 
s(p a iladium(ll) acetylacetonate) 3.8 mga- M£|M|gS§q4!SS£!(Tricyclohexyl phosphine) 3.5 mg, S*0HS CH 2 CI 2 

2 m£0)| ^2! PCHIlOiyaite EHM£!9l>:(e!E>SP£SII||y)SailO|e(Dimethylanilinium tetrakis(pentafluorophenyl)borate) 20.8 mgg £p°J81 
H 18 AlEf S£! 90 TC CHI AH 31&t5ieiAH &!gAISCk 

s!§ 18 aizi *chi &3i yiii nufsi ouegoii ^sjsioi §^21 gfsi sags sac*. 01 ssi§ ??£i itcopis sbhah 114=11 si 

ShHIM SgS^CHIAH 65 24 AI2I §2! 355101 §!4!tea!31 tSH! Sl-S^^tt D|| g CHI 5 Ell = ggHHI 16.02 gg ^aC|(4=g: ¥2J@ 

eton st^is 78.4 s%). oi git hi 21 412 ^xhnmi-os 50.000. gi^s^ sjiiKMw)^ 136,000 oiaci. 

41AI0II 7 

(tea! 314*4!^!£! ¥B0IISE|l = ¥3| sSgttHI HI 5 - eaiMlgSstj^s^ni^ Pd(acac) 2 ■ ^DHS 0|g§! 

250 me 4IS!3(schlenk) S£1S3CHI 2tCHS 4t3| HI 5 Oil 32| 2i!S£lxl tea! 314**J^<M- ¥I!CHI5EI|s 40 g(205.9 mmol)^ gQHS SHIS » 
¥2!! 70 mem ¥2j5l2iCk 01 S£1^3CHI ^OHS »¥20 10 m«0|| ^oj pd(acac) 2 12.5 mg31 M£|M|gSi!!4!SSe! 1 1 .6 mg, £*0HS CH 2 CI 2 
5 m« CHI ^e! CICHIgOiy £lfe E1IM£13l5fflBM¥2SIHiy)eaiO|e(dimethylanilinium tetrakiss(pentafluorophenyl)borate) 66.0 mg, 90 AI2J- 
g°! 80 "C CHI AH aySISAH etgAISCI. 

s!§ 90 Ai3 ^chi 4t3i ytii 3i§*2i oiiescHi men m^s\ gin sail gap-. 01 si^gg sai &mi3is aaun si4=et eg 

it HIM £!g£¥01IAH 65 'C5 24 AI2I get 25S101 tea! 315*4! ^itf ¥!CHI±EII = StgitHI 29.9 gg ^aCK^S: ^SS! EtiTHI SU3I 
S 74.8 §§%). 01 g§tHI°J SII§(Mn)S 47,000, §§13 SXIIHMwlg 92,000 Oiaci. 

4IAI0II 8 

(tea! 314*4! ¥I!0II^EII = ¥31 SSiSfll HIS - M£IMIMSS!4!S5e!31 Pd(acac) 2 M ^DHS 01 get HIS) 

500 mi 4HS!!3(schlenk) «£1S30|| 2tD15 4t3| HI501I 32) 2<!i£|S| tea! 315*4! ¥B0||SEI|s 100 g(514.7 mmol)31 gOHS SHIS 
«¥2!! 180 mtm ^gJShSQ. Ol »2.I^:3CHI »¥2!! 20 m£CHI §£1g(ll) 01AHIB0|AHISL||0IM(Palladium(ll) acetylacetonate) 32.36 

mg21 =£|M|gSS|4!S^S!(Tricyclohexyl phosphine) 28.86 mg, S^DHS CH 2 CI 2 10 nriCCHI ^2! POIIllOiy £lHEHM24-3I^E!EIH¥2SHIiy) 
eaiOIS(Dimethylanilinium tetrakis(pentafluorophenyl)borate) 164.9 mgg ¥°JS|2 90 AI2J 80 "C OIIAH 31 el SIS AH ygAiad. 

etg 90 AI2J- ?CHI S!§ii 31^21 0H&SCHI ^gJSIOI Sib! 21 gfgl SSii £aO. 01 gagS ^£1 ^DDI3IS 3£HAH Sl^*! Si 

mmm agaeoiiAH 65 -c^ 24 ai^ set 253101 it sty 314*41 ^ ¥1chi±eii= ssetfxii 73.7 gg ^aci(4=g: e^xii s^3i 

S 73.7 gif%). 01 gSX-1121 S»§(Mn)S 47,200, gg§3 SXIiT(Mw)g 91,800 OiaCI. 

4JAI01I 9 

(tea! / tea! 3|4*4!^# ¥1CHI^EI|s ^ gmmm HI5 - M£|M|gSSi!4!2^e3l- Pd(acac) 2 B ^DHS 01 SSI HIS) 

250 m< 4IS!!3(schlenk) S£I^3CHI 2tDIS 4131 HI 5 Oil 321 2i)i£lxl tea" 314*4'^!^ ¥BCHI^EII= 10 g(51.47 mmol)31 tea! 4.85 g(51 
.47 mmol)31 SOUS §HI@ M¥8!! 25 mtm ¥2JSiad. 01 »£1^3CHI *0H5 »¥£!! 5 miOII ^°! W&m(\\) 0!AHIBOIAIISLHIOIS(Palladium(ll) 
acetylacetonate) 6.27 mg21 S£IM|gS^4!S^5!(Tricyclohexyl phosphine) 5.77 mg, 5*0HS CH 2 CI 2 2 mi CHI ^e! P(HlgOiy£|fe 01M£13I 
^fi!E>S¥2SIHiy)eai0|e(Dimethylanilinium tetrakis(pentafluorophenyl)borate) 33.0 mgg fa§|3 17 A|2t get 80 - C CHI AH 31 et SIS AH 

etgAiaci. 

SJ-g 17 AI2 ^CHI 4131 eiggg 31^2) OII&gCHI ¥SS10l Sib|2| ggflxll SSgg aaCK 01 SSgg ^£| SHJI3IS g£HAH SI^S! gg 
SHIM 5!S2B0IIAH 65 TSS 24 AI3 g9i 25SI01 2Bt!!31 tBtU 31^6!^!^ ¥i!0||^EI|s mmXi\ 10.14 gg SaCK^g: BgHI 
68.3 §§%). Ol gSHI2| 412 SX1^(Mn)S 126,000, gifS3 gXI^(Mw)S 266.0000IP. 

4!A|0|| 10 

(tea! 31^41^6! ¥lCHI^EI|s / ?|taa «^ ggffHI HIS - S£|M|gSS!i4!S^C!3} Pd(acac) 2 M OlgS! HIS) 

250 me 4H£!!3(schlenk) g£1^3CHI StDIS 4t3| HI SOU 32| es,'5£lxl tea! 31^4!^!^ ¥^0|ISEII^ 15.55 g(80.0 mmol)31 ¥gtea! 11. 
93 g(80.0 mmoi)31 gOHS § HIS M¥2!! 55 mig ¥2Jo|-aC1. 01 B£1S30II ^DHS ifS!! 5 m«CHI ^2! g£1g(ll) 0|AHIBO|A|l£LHIOIS(Palladi 
um(ll) acetylacetonate) 4.9 mg21 S£IM|gse!4!SSa(Tricyclohexyl phosphine) 4.5 mg, S^OHS CH 2 CI 2 2 m*0|| ^2! CI CHI g 01 y £|fe Ell M 
£13l^(fi! E>g¥2SiHiy)eaiO|E(Dimethylanilinium tetrakis(pentafluorophenyl)borate) 25.6 mgg po'SIH 18 AI21 get 90 XZ CHI AH 3iet81 

eiAH ygAiaci. 
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Sf§ 18 AI2J- J? Oil y§ii 2|-gS| Oil & SOII ¥gJ8IOI £1^21 gggfHI SSil 2 2tP-. 01 SSii &mi:>l=. gSHAH SI4*S gf 
§. k Hlfi 5!S2gO||AH 65 ICS 24 §2* 255101 ?ik2ma tea 31-^4! §4a ¥1011591=. gg&xll 18.1 gS ^2JCK4=§: ¥8JS 2 
tOH Si?3l£ 65.9 S%). 0| g»M2| SXHf(Mn)S 56.000, ggg3 S»Sf(Mw)S 132,000 OIHO. 

^ Al Oil 11 

(tea! a ¥ion59i = s.smmn\ is - s«e oiasaie!- Ahg - M£iMi#s^i^s^ea Pd(acac) 2 s ^on=. oiee 12) 

250 m« 4H£!!3(schlenk) g£F530|| etOHS kfiH 3l^^a ¥11011591= °!!E 0|g§!SI 5.0 g(25.73 mmol)]^ gOH=. 3HI@ S¥e!! 9 mt 
B ¥£J8F2tCL 01 B£F530II ^OHS »P2!! 1 meoil ¥2! §£F§(II) OWgO^ISmoiS(Palladium(ll) acetylacetonate) 7.84 mg2f =.£|M|g=. 
S|^S5ffi(Tricyclohexyl phosphine) 7.22 mg, 5^QH=. CH 2 CI 2 1 m«0|| ¥2! PQ|||iOhy £ls &\S.&3\±WEimm2.£.mU )H9I0| ^(Dimethyl 
anilinium tetrakis(pentafluorophenyl)borate) 41.2 mgg ¥ej8m 90 AI2 =2} 80 t Oil AH H1&!8F2!AH «t§A|?iCh 

s!§ 90 Aizf *oii &o\ &mmm a-if^i onesoii ¥ssfoi gi^2j stsi sail gsta. oi §sii $?£i gratis aaiAi §\^& gg 

SHIM ag£S0UH 65 t§ 24 AI2I S2! aSSFCH taai 3h^Sj# ¥S01I59I = SSgtU-ll 2.57 gg e'StCK^g: ^EJS! & if ill #if3l 
S 51.4 0| gSH|2| 4=S3 S»g(Mn)S 31.000, §§S2 SIfif(Mw)£ 81 ,00001 Q. 

MMOft 12 

31^4! ¥ a ¥11011591=. sSiSil HI 5 - ^5 01 £ g 50! SI" AIS - = £|M|g=.Sj6!S5£!:ai- Pd(acac) 2 « ^0H=. OlSff HIS) 

250 me 4l£!!3(schlenk) S£!530|| 2tOH=. tSfcS! 31^5(4! ¥10115611= 5*15 01 Si! XII 2.7 g(13.90 mmol)3f SDHS §HI@ 4.6 
m«M ¥gJSh»Ch 0| g£F530|| ^0H=. B¥2!! 1 meoil ¥21 OUHI10FHI =.UIO|S(Palladium(ll) acetylacetonate) 8.47 mg^ = £|M|g 

=.taj6JS5E!(Tricyclohexyl phosphine) 7.8 mg, 5-§;aH=. CH 2 CI 2 1 m«0|| ¥2! QOIIlOiy £|& 9l = £F3|5E!&S¥2=.IIIiy)aeilOI=.(Dimethy 
lanilinium tetrakis(pentafluorophenyl)borate) 44.5 mgg ¥gJSI2 2 S2! 80 t OHI AH J2&!SI2*AI &!§AI52Cf. 

mm 2 Aisi ^chi S3i msam hhjbi ou&soii ¥gmoi s^bi ggsai sags each 01 sags w£i ^n^ie saiAi sj^e gin 
mm aseeoiiAH 65 ic=. 24 aizj S2! sssioi tatu sm^a ¥1011591= sfiisi 1.53 gS sacK^s: fas eifxii gi?3ie 

56.7 g§f%). 0| gifHI°l SIHf(Mn)g 52,000, §§32 MXf§f(Mw)g 97,00001 CI. 

A| Oil 13 

(tat!! 3^4! Sia (HI 1 (Ml 591= / tfit!! 9«£&ia ¥1011501 = Sg&HI HIS - =S.|M|gSS|^55E!^ Pd(acac) 2 g ^DHS 0|g£! HI 
£) 

500 me 4IS!!3(schlenk) g£f53CHI atOH=. &D\ SI 5 Oil 321 9|5£lxl takd! 3^^^ia ¥11011591= 63.8 o(328.5 mmol)Il|- SOI Ml 5 Oil 1 
°J 2!|5aXI tSi 3^^^ia 0UBOII59l= 50.0 g(328.5 mmol)2f gOH^ §A1I@ B^2!! 210 m«» ^SJolSQ. OI MSI530II ^DHS 3^2!! 
20 meoil ¥2! »SfS(ll) 0^liO^|SmoiS(Palladium(ll) acetylacetonate) 40.0 mg2f =£|M|g=.S|^a5a(Tricyclohexyl phosphine) 36.9 
mg, 5^0H=. CH 2 CI 2 IOitXOII ¥2! QDHHO|y£|s 9IS£f3l5a&M¥£=.iHI M )M£Hl OI H(Dimethylanilinium tetrakis(pentafluorophenyl)bora 
te) 210.6 mgg ¥SI5H2 90 AIZJ §2! 80 r CHI AH iS&hSmAI SlSAiaP-. 

y§ 90 ai2* *oii #3i atiii a-^sj oil e soil ¥a§ioi si^si ggtfxii sags saci. 01 sags ^£i gmi^is aaiAi si^s- eg 
shi» ass^oiiAi 65 t;s 24 aizj- eaf a55K» tea! s^^^a ¥1011591=2} tatu ?^*j&ia 0111011591= gg&xii 89.94 gs 

^SiCK4=S: ¥&'@ B^HI S^^IS 79.0 g^%). 01 g©HI°l SXhiT(Mn)£ 50,000, gAhg(Mw)S 97,000 OlSiCh. 

^AIOII 14 

(5-tety-2-^ 0WI9I0IM ¥3h seg&HI HI5 - e£|M|gSt«^S55!2l Pd(acac) 2 ■ ^DH =. 0IS& SI5) 

250 ml =Hg!!3(schlenk) ga-530|| 2tO! =. 5i)5£lxl 5-kBa-2-i 0}A||9I0| e(5- nor bornene-2-yl acetate)(2l|5 88 S% S£?) 5 g(32.8 
5 mmol)3f gDHS §HIE! »¥2!! 9 nrf» ¥gJ§hSCK OI S£}530ll ^OH^ *¥2!! 1 meoil ¥2! S£fS(ll) Oh AHI B Oh All S LHI OI =(Palladium(ll) ac 
etylacetonate) 20.6 mg2f M£IWB=.t!|^55S(Tricyclohexyl phosphine) 18.93 mg, 5^DH=. CH 2 CI 2 2 miOII ¥2! CICHI10}y £Ih 9IM&I3I 
5e!P«¥2£!my)Mai0l=(Dimethylanilinium tetrakis(pentafluorophenyl)borate) 18.93 mgg ^gJSh^ 17 AI2!- =2h 80 X: CHI AH ja^ShSAH 
ygAI^P. 

&!S 17 AIZI *0II «!!§§ aif£J Oil & SOII ^gJ§!01 €!^2| gg&HI S3SS ^21Q. 01 SaSS ^£1 mWDlS. §EH/d SI 4* eh SI 
SHIB ag^eOIIAH 65 24 Al?! 12! 2!5§}0I 5-taa!-2-g 0UHI9I0I= SSgSHI 4.69 gS £21CK4»S: ¥SJ9 2!ifXII Sg?l5 9 
3.8 gif%). 01 §lfHI£l gXhif(Mn)S 36.000. fiS^ S»g(Mw)S 88,0O0OIQ. 

^AIOII 15 

(mm 0UHI9I0|= taa ¥^h SegtfSII SI5 - ^£|M|gSt!!^S5e!3l Pd(acac) 2 « ^0H=. Olgg! HI 5) 

250 ml 4HS!!3(schlenk) B£h530ll StOIS &D\ HI 5 Oil 4°l 2!!E£lxl IT ^ OF All 9101 = tat!!(Allyl Acetate Norbornene) 5 g(30.1 mmol)3J § 
OHS SHIS »¥2!! 10 meg ^°JSiaCI. 0| g£F530|| *0HS CH 2 CI 2 3 m«0|| ¥2! ^OHS if£l§(ll) OhHI 1 0FAHI£L||0l = (Palladium(ll) acety 
lacetonate) 1.83 mg3f = £U|gSS!^555!(Tricyclohexyl phosphine) 1.69 mgltf S^OHS P0l|g0|y£lte 9l = £f3l5(S!E>g^2SiHiy)a 
9IOIM(Dimethylanilinium tetrakis(pentafluorophenyl)borate) 9.64 mgg fgj§|2 18 A\?} S2! 90 "C OIIAH J2e!Sh21AI &!SAI?JD. 

S!g 18 A|£H *0II &D\ &!!§§ 3|-g°l OII&SOII ¥EJSI01 m^9l ggtfHI SagS ^2tO. 01 SSii #£l gOQI^IS S£H AH SI4==! Si 
tfHIB agS^OIIAH 65 ICS 24 A| Z! S2! 2!5ShOI ^1 0FHI9I0|e tayi S2gf}HI 4.79 gg S21P(^g: B^HI S^^IS 95.8 

S%). 01 Jill 21 SXH£(Mn)e 78.000, ^X|^(Mw)@ 203.000 OISIP. 
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^AIOI 16 

(gi oiAHiaiois tea! ¥31- ssesi his - saiMigsaiAisseia pd(acetate) 2 ■ ^ohs ois& sis) 

250 ml 4H£!3(schlenk) M£IS30II ttDHS &3| JUS Oil 4S| a!t£|x| ghg OWIEHOIE tea! (Allyl Acetate Norbornene) 10.0 g(60.2 mmd) 
m §QHS SHIS 20 ml* ¥gJ8l»C|. 0| ii£|S30ll mWS. CH 2 CI 2 3 ml Oil ^21 if£lg(ll) OUil HI 01 M(Palladium(ll) acetate) 1.35 mg 

S£|AMS^s)6!fiSa(Tricyclohexyl phosphine) 1.69 mg^ S^OHS C| Oil g 01 y £| aiS£l3IS(a!EIM¥2Stt||y )eaiO|M(Dimethylanili 
nium tetrakis(pentafluorophenyl)borate) 12.03 mgg ¥EJSH1 18 AI2h SB 90 t CHI /H HB8IBAH B§A|g*C|. 

S!§ 18 AI2J- ?0II &3| E!§ii »§fS| OII&SOII ¥SSIO| g^2J gffl SSii SStCK 01 SSii S?£| 1MQPIS 2 £H AH 214=5! gg 
SHI« £!S2^0||AH 65 TCS 24 AIB SB 258101 gtg 0|AHiaiO|e taa S2§M 4.72 gS 221CK4=S: ¥SJS BSHI SS?3|£ 47.2 
S%). 01 S&HISI =^12 gXHf(Mn)S 70,000, iiS2 SIlSKMw)^ 140,000 0|5iCk 

6JAI0II 17 

(tea! sm^t! ounoiisais. / tam e^y oi-aii aioi ^ ggs,mi his - M£ui§ssi^sse!:Di- Pd(acetate) 2 m ^dhs ois°! hi 

5) 

250 me 4H&!3(schlenk) «£IS301I ttDIS &3| HI 5 Oil 12| ^ ^ El xl tat!! Dll I! Oil S ai = (norbornene methyl ester) 9.16 g(60 

.2 mmoi)a ao| 4 SI 2!!E£|XI tat!! mm OIAHI aiOl ^(norbornene allyl acetate) 10.0 g(60.2 mnoi)3l- gDHS SHIS «pa! 38 mlg i= 

.ejsiaci-. 0| B£IS30II ^OHS CH 2 CI 2 5 mlOII ^B If£m(ll) OfHiaiO|e(Palladium(ll) acetate) 2.7 mg3| egjMI gS*!|<ysSa!(Tricyclohe 
xyl phosphine) 3.37 mg3l S^OHS CI Oil I! 01 y £| is ai e£f9|^(a!&»¥SSIUiy )eB||0| ^(Dimethylanilinium tetrakis(pentafluorophenyl)bor 
ate) 19.2 mgg p°Jsm 18 AIB SB 90 "C Oil AH meiSIBAH BilAI?lCI. 

b§ 18 AI2J- *oii 401 yen ai^si on &e oil psjsioi s^si set* si sas§ aejci. oi sssi ^ai sndpis 2 an ah si4=t! si 

tr SIS £!-g£^0IIAH 65 IDS 24 A! 2} SB 258101 tea! 31^6!^ OIII!OI!Sai=2l- tat!! S^tt OUHiaiOlgoj ggifx-|| 5.56 gS 2 SICK 
^S: ¥SS BlfSI SiPIS 29.0 8%). 01 §tfSIS| gXli?(Mn)S 53.000. ^XI§KMw)£ 122.000 OISICL 

6UI0II 18 

(tea! BtrnM^itt ouiioii^ai = / tea! mm oiahibioim sg&si his - Mauissai^sse^ Pd(acetate) 2 m ^ohs oise hi 

5) 

250 ml 4H§!!3(schlenk) S£IS301I etCHS &D\ HI 5 011 121 2«S£lxl tea! 3^£^th QHBOII^ai ^(norbornene methyl ester) 14.96 o(9 
8.3 mmol)3f &3I HI SOU 4S| H! ESI XI tea! &g 01 AHiaiOIS (norbornene allyl acetate) 7.0 g(42.1 mmol)a SOHS. SHIS M¥2!! 43 ml» 
SJSIStCh 0| M£l£30|| *DHS CH 2 CI 2 5 mlOII ^B irEJ=(ll) OI^AII EIIOI = (Palladium(ll) acetate) 3.15 mg3l S£IMIS£a|£SSffl(Tricycloh 
exyl phosphine) 3.94 mg2l S^QHS CI CHI HOI-H £l s aiS£l9|^:(e!&il¥£Sffliy)eeil0im(Dimethylanilinium tetrakis(pentafluorophenyl)bo 
rate) 22.49 mgii ?gJ8|2 18 AI21 S2i 90 "C CHI AH H^SISAH eh#Aiac>. 

as 18 Aizi ^o)i Af^| Btgff agf o, oh&soii ¥gj8ioi sj^isi eetfHi sail ^2ici. oi sags sai mu?\s. sshah si4=& §§ 

SHIB 5!S2^0||AH 65 24 AI2f =°i 2S8I-0I tea! 91^^'^'^ Oil 8 011^81 = 21 tea! mm OlAHiaiOieoj ggsfj)| 881 gS 
=^S: PSS BifHI Sif3M^ 40.1 S%). OI g&HIS| 4=13 SIhif(Mn)S 41 ,000, ftS3 SXIiHMw)S 100.000 OISICK 

6!A|0)| 19 

(tea! 3m&mi Dnnoii^ais / tea! mm oiAHiaiois ^ mmmm his - M£iMissa!^s^5!2i Pd(acetate) 2 m ^dhs oig& hi 

S) 

250 ml 4HS!!3(schlenk) g£IS30|| etOHS &D\ HI 5 Oil 1S| °«S£|XI tea! 31^^^! & W W Oil Sai= (norbornene methyl ester) 5.89 g(38 
.7 mmol)3l HI SOII 4S| 2!!E£IXI tBH mm OhA.il Ell 01 e (norbornene allyl acetate) 15.0 g(90.2 mnol)]Ti| §0HS SHIS «¥a! 41 ml» ¥ 
SJSiaCK OI g£|^3(H| *0HS CH 2 CI 2 5 mlOII ^°! ^OHS W£ls(ll) OIAHIBIOI M(Palladium(ll) acetate) 2.89 mg^ M £l MIS^S) ^5^5! (Tri 
cyclohexyl phosphine) 3.62 mglQI 5*DH^ Clffll80iy£lfe a|S£f3l^(=!!BM¥2Sffliy)eaiOIM(Dimethylanilinium tetrakis(pentafluoroph 
enyOborate) 20.66 mgg ^£J8|2 18 AI2J- SB 90 t; Oil AH HB8ISAH B§AiaCI. 

as is aib #oii 4i3i asii m^si oiissoii ¥ssioi s^si se&xii sags ^sici. oi uses $?ai mwi\s. sehah si4=tr si 
mn\w asaeoiiAH 65 "c^ 24 aib spi 2is8ioi tea! sm^^ioi oiii!oii^ai=2f tea! mm oiAHiaioissi mmmn\ io.48gs ^aci 

(■^g: ¥SS BSHI SS.OIS 50.2 S%). OI g&X||2| 4g3 SX|g(Mn)S 59.000, ^A|-a(Mw)S 144,000 OI2iCI. 

A| 0)1 20 

(tea! 31^^ VHOII^aiM / tea! mm OlAHiaiOIS smmm HIS - S£|M|gSS|^5^5!3f Pd(acetate) 2 m ^OKS Olgtr HI 
S) 

250 ml 4IS!3(schlenk) S£IS30|| ttDHS fe^l HI SOU 3S| ™|5£|XI tea! Bim^^ltt ¥10|ISai = (norbornene methyl ester) 9.35 g(48 
.1 mmol)3l £D\ HI SOU 4S| a!t£lxl tea! ifH 0IAHI8I0I ^(norbornene allyl acetate) 8.0 g(48.1 mmol)3f §0HS SHIS »¥a! 35.24 mig 
¥gJSiaci. OI g£|S30|| mmm. CH 2 CI 2 5 mi oil §£|M(II) OlAHiaiOl e(Palladium(ll) acetate) 2.16 mg2l S £|M|gsa|^5S5!(Tricycl 
ohexyl phosphine) 2.70 mgHI S^OHS ClOII^Oiy £lsaiM£|3|S(S!E>SP2Stt||y)eaiOI ^(Dimethylanilinium tetrakis(pentafluorophenyl) 
borate) 15.42 mgg ^°J8II3 18 AlZh §oj g 0 "c Oil AH 5?&!8ISAH BgAI^CI. 
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s[§ is Aizf ^oii &oi &mmm agf^i chi&soii ^gjaioi €!±»°i ssii gap. 01 sags ^si gratis i*£hah si^sj- gg 

&HI« a§2g(MIAH 65 -CS 24 AI2t #8J- 21 Sot Ol ksa! 91^^cJ- ¥1 (MIS 81 ^2}- tag! 0^19101 = °) SiSfll 2.89 gS 2&P( 
4=g: ¥2JE BSJII Sif^lS 16.4 8%). Ol g&HI°l 4=S2 SXlif(Mn)S 52,000, itga S»t(Mw)S 97,000 01210. 

^AIOII 21 

(tat!! ¥g(Mlsai = / tetll 8TB OhA-ll EHOim ¥31 SglrHI HIS - ^Z\Wtms.n^S.^BH Pd(acetate) 2 ■ ^ohs o\m& HI 

S) 

250 ml 4ie!3(schlenk) M£!S3(MI 220HS 6PI HIS Oil 3H| °«S£lxl tSB! 3^6! ¥B(MISai e( no rbornene methyl ester) 15.0 g(77 
.2 mmol)!!} &JI HIS Oil 42| 2!!2£lxl tat!! gfH OhAHl Etl 0| = (norbornene allyl acetate) 5.5 g(33.1 m^Ht gOHS §HI9 «P2!! 41.9 miB P 
gJolSP. Ol S£!S3CMI s=OHS CH 2 CI 2 5 mioil ^pj ©£1M(II) OtAHiaiO|E(Palladium(ll) acetate) 2.48 mgJU- E£|M|gSt<i*!SSE!(Tricycloh 
exyl phosphine) 3.09 mgUI- S^DHS POUHOiy £lsai = £19IS(5!!P-gi?2SIHiy )aai0| ^(Dimethylanilinium tetrakis(pentafluorophenyl)bor 
ate) 17.67 mgg P2|Sm 18 A| ZJ- =21 90 "C (Ml AH 3 y St 2! AH &!§A|?iQ. 

sit 18 Aizj- ^<mi aiiii 3Hf°j ofi&soti Jpsstoi s<y<2j gitfii sags ^sta. 01 sags sepis ishah sj4=t! si 
mmm agssoiiAH 65 o? 24 aizi =°j 2!sstoi tato st^^ia ¥i;<Misai=£} tMti otHiaioiesi ggs^i 4.63 gS ^kck 

4=8: soj @ ctgai SiPl^ 22.6 S%). 01 g&HI2| 412 SI1if(Mn)B 48.000. 1^S2 S»i?(Mw)S 91.000 0I21P. 
^AIOII 22 

(teal 3h^6J^!<y ¥g(Mlsai = /tam iMI OUHiaiOim ¥3>t gg&HI HIS - e£|M|gSiil*JSSE!:Dt Pd(acetate) 2 « ^DHS Olgt! HI 

250 ml 4ie!!3(schlenk) »£tS30|| 220HS &OI HI SOU 35J °<IS£|xl tat!! 9t^^a ¥II0IISai =(norbornene methyl ester) 6.51 g(33 
.5 mmol)^ £P| HI SOII 4°l 2!!2£|J| tSB SfH OtAHiaiOl ^(norbornene allyl acetate) 13.0 g(78.2 mmd)l!l gOHS 9HI@ M¥2!! 39.4 ml» 
ifgJStSP. Ol «£!S3(MI ^DHS CH 2 CI 2 5 ml Oil ^2! S£t£(ll) OFAHI HI Ol ^(Palladium(ll) acetate) 2.51 mglif eyMlgSSj^SSEHTricycl 
ohexyl phosphine) 3.13 mgJDt S*QHS QlOlllOiy £lfeaiM£|3|^(S!!E|g^2£ffliy)eai0|e(Dimethylanilinium tetrakis(pentafluorophenyl) 
borate) 17.90 mgS ¥21512 18 AI2h §21 90 "C Oil AH laeiStSAH S^gAISP. 

yg 18 AI2J- *(MI 40I &J-SSS Iltir°l OII&SOII ifSStOI ^°l ggSHI SSH g*2iP. 01 SSii £?£| ^UPIS §£HAH SI4S! gi 

mn\m ag2goiiAH 65 24 Ai2! set assioi taai 3i^4'^a ¥nonsai^2t taai s^g otAiiaioie §§§ 6.65 gs ssiP(4=g: 

Bit XII SiPIS 34.1 S%). Ol g&Xl|°J 482 SX}§f(Mn)£ 56,000, §§§2 S»^(Mw)§ 113,000 0I21P. 
6! A I Wl 23 

(VI tS(d!i 5-tat«-2-i OUiiaiOIS Self - M£|M|gSSj£SSe!:it (Pd(acac) 2 M ^DHS OlSSh HIS) 

250 mi 4HS!!a(schlenk) M£fSaOII StCHS a|S£lxl 5-kS!d!-2-i 01AHI aiOIS(5-norbornene-2-yl acetate) (ajS 88 S% SS) 9.40 g(6 
1.37 mmol)I!f ¥ltaaj 9.20 g(61.37 mmol)2f gDHS §HI9 35 mlg ^SSISD. Ol MBfSaOll ^OHS 5 miO)| ^oi geie(ll) 

0|Ai|gO|A|IMUIOIS(Palladium (II) acetylacetonate) 3.76 mg^ SdtM|gsa|^S^e(Tricyclohexyl phosphine) 3.46 mo, S^OHS CH 2 CI 2 
2 ml 0)| ^pj QioillOiydls ai^3IS£!BS¥2s!IHiy)aai0| ^(Dimethylanilinium tetrakis(pentafluorophenyl)borate) 19.8 mgS ¥SJof 
2 18 AI21 SSI 90 "C (Ml AH 2S13I-SAH "IgAI^Q. 

eis 18 Aizh mm eisss a^si oii&soii ¥sshoi a^°i se&xii sail saa. oi sags sbi sdpis sbiah si4& eg 

&JII« ae2^0||A| 65 t£ 24 AI2J- 21S8101 5-22ty-2-S 01X19101=21 ¥B gglJ-HI 12.18 gS ^21CK4=g: 0§f 

XII SiT^IS 65.5 S%). 01 g&S||°l 4S2 SX^(Mn)£ 93,000, iiS2 MXl^(Mw)g 207,00001 P-. 

6IAI0II 24 

(aiAj 5-2et!!-2-y OhHiaiOlM g§© - E£|M|g^s!|^S^n!3f Pd(acac) 2 g ^OHS Olgsh ms) 

250 ml 4He!!a(schlenk) M £1^:3 (Ml 220HS eq^EIXI 5-2St!!-2-y 01AHiaiO|e(5- n orbornene-2-yl acetate) (=*IS 88 S% Sf^) 9.40 g(6 
1.73 mmol)a S{ ^ tat!! 11.01 g(61 .73 mmolja §DHS §HIS »¥?!! 39 mlB i?gJ5!aCf. 0| M^SBCMI ^OHS »¥2!! 5 ml 0|| ^2J m&m{\\ 
) 0|-A||gOIAII£UIOIS(Palladium (II) acetylacetonate) 3.76 mg3l S£IM|gS^l^jSSE!(Tricyclohexyl phosphine) 3.46 mg. S^OHS CH 2 CI 2 
2 ml oil ^°! PCHISOI-y £ls aiS£h3ISE!El-M¥2Sitliy)aaiO|S(Dimethylanilinium tetrakis(pentafluorophenyl)borate) 19.8 mgS ¥SJ Si- 
ll 18 AI2J- W2i 90 TC (Ml AH BSlSI-aAH &1§AISP. 

&!S 18 AlZf *(MI &OI yiii 2!lf°l (MI&SOII ^a§!0| S^!2| ggtffll SSii ^2iP. Ol SagS S£l SMDI^IS 2EHAH SI4S! If 
If WIS a52^(MIAH 65 t 5l 24 A| 2i 3SSIOI 5-tStO-2-i 01^18101=2} *!)^tafc!J gg&X-ll 14.31 Q§ ^21P(4S: ¥2J@ £!if 
HI S^^IS 70.1 S%). Ol gifHIBI 4S2 ^Xlg(Mn)g 104.000, fgS2 ^A>lHMw)B 243.0000IP. 

^ A| Oil 25 

(Itliy kfit!!I 22ty Sl^^^ia ^aoilsai= IIS - E£|M|gS*!i^S^5!21 Pd(acaetate) 2 « ^DHS Olg*! HIS) 

250 ml 4Ha!3(schlenk) S£1^30|| 22CHS IHiy 22t!!(phenyl norbornene) 7.0 g(41.1 mmol)3} &D\ HI SOU 32J 2i|S£lxl tat!! 3!^^^l 
H ¥B(Ml^ai = (norbornene butyl ester) 6.13 g(41.1 mmol)^ MOHS SHIS mwm 28 ml« p°JS121Q. Ol S£I^3(MI ^DHS CH 2 CI 2 3 ml 
(Ml ^2! §£1§(II) OlAilEIIOI M (Palladium(ll) acetate) 1.85 mg3f H£IM|gS^«^5^;Hi( Tr i cyc | 0 h eX y| phosphine) 2.31 mg31 S^DHS □OtIS 
Oiy£ls aiM£l3l^l!El»^2SIIIiy)aaiO|s(Dimethylanilinium tetrakis(pentafluorophenyl)borate) 13.18 mgS ¥gJ§12 18 AI2J- §°! 90 
TC. (Ml AH jneiSlSAH SISAI^P. 
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B§ 18 AIB ^ CHI &D\ BSBS :»ifHI CHI ¥S5hO| S^°J iifHI SSif gap. 01 SSsi W£l SWIS SdHAH SI*Sf g§ 
mxm £!g2SCHIAH 65 TCS 24 AIB B2i BSS>01 my JtSBia ast" ¥I!0||SEII = §§13511 9.5 gS SSiCK^s: ¥£!@ B 

gXHI S%SJ\S 72.4 §%). 01 g&fllS) 4^12 SI>if(Mn)8 109,000, 1112 SIhg(Mw)S 265,000010. 



M A| Oil 26 

(tat!! Sf^sit! miBiCHI^EII =£F taa §fl! omiEUOIS §§g - EauiSS^S^BI]} Pd(acaetate) 2 ; 



250 me 4Heya(schlenk) SSfSBCHI aaGHS &2I HI SOU 12| 2!)SdlXI aat!! 3^4! CHI §! Oil S Ell ^ (norbornene methyl ester) 9.16 g(60 
.2 mmoi)i!f HI SOU 4°l 2!!Eaixl asS! ^1 0UHiaiO|e (norbornene allyl acetate) 10.0 g(60.2 mmol)3|- gOHS SHIS *¥2!! 38 ¥ 
Sotact. Ol M£H^30|I ^OHS CH 2 CI 2 5 m«(HI i=oi OfAHiaiO|e(p a ||adium(ll) acetate) 2.7 mg3f s £ |M|gse|^5SE!(Tricyclohe 

xyl phosphine) 3.37 mg3l- S^DHS CI OHI i! OFy £| ai^aH3l^&»¥2Sffliy )MaiOI ^(Dimethylanilinium tetrakis(pentafluorophenyl)bor 
ate) 19.2 mgS ¥2J§m 18 AIB §2f 90 "C CHI /d HyShSAH BSAII5CK 

at§ is aib ^chi uo\ u J§i§ at? 21 oiiescHi ¥ejsioi s^2j siifwi sa§§ 2*210. oi sa§§ mm?\g. m&M m^m si 

irx1l« BS2SCHIAH 65 24 AIB SB 256101 astd! 3^^£! QHIHCHI^ai =21- ast" OIAHIBIOIE SgthXHI 5.56 gS 22iO(4= 
S: ¥2JB B^Xll SgOIS 29.0 S%). 01 gSX||2| S»g(Mn)8 53,000, §§S2 SA>g(Mw)8 122,000010. 

£ Al Oil 27 

(¥ioiisais tatu S2§&aisi ssi,^ =s) 

4IAI0II 20IIAH HISB ¥1011 ^91 = tSt!! Seg&«|2| 50§^i ^So!3l ^ISH «¥2!! gDHOII 20 ¥B ^, SdlB ¥1011 

g (casting) §! 01 & 8 CHI AH 3 AIB gfxlf! 120 "CCHIAH 6 AIB SB BSAI31 120 m ^MS\ lii 2SLO. 2CH£! ilS SBS^OI SBIS 
H 2 02f CH 2 I 2 S A^ShOI £1*2*8 *3§!01 §131 12J ±131 SOI SB ?ShetO(Wu, S. J. Polym. Sci. C Vol 34, p19, 1971). 



&3| 12| CCHIAH, 



4 4 

Tzy A 

.J + .J 



SS2| SS§^, -y fe SiiXHIHJ SB & §3, 



S i§3 2H«|2J 3IB §r^, fe Zie.i:2y d fe SBS^SI ^S(dispersion) 



&0I3, v p fe SBS^SI ^S(polar) SOIQ. 



g( Y d=44.1, v p =6.7 mN/m)i AhgfHg 74.3°OI21Ii, P0I2S CHI & (di-iode methane; y d =22.1, y p =50.7 mN/m)B AISSKS 

g° 33.5°OI21°ffl, 0| 3t°S¥E) ctSS SB S^g 49.5 mN/m OISIO. 

^ A| Oil 28 

(¥lCHI^EI|s tat!! aHg©XII2| ¥«fS ^S) 

6f3| ^AlOfl 20IIAH ¥HOH^a|s taa seg&XH£| 3^ ¥*rS§ AlSoh^l ?|5H g&XHIM »¥2!! 10 %S ¥B 31, 

&¥DIh S! g^e!°l IIHeoi gJSIS! ^a&CHI ~2 /^oj ¥3HIS 3gehaa. 01 ^5fS AHIS ^ 5 mm a|2J ^ZfSgf°S S£l 

& ^ 180 °aiois aiss ^Aimao. oi ais 1a 3 3h°i aib s a 3h°j ^zie nneoi ssts! ^&ibos¥ei aioisoii °jsh ^£iaxi at 

^AICHI 29 

(¥BCHI^9I= a at!! SS1S1 ill PVA SI gM^°| gt^ ^g) 

PVA BS liSasj SSf^S S3UI9PI ?|8H feOI ^AIOII 270)1 A) 3H^g (casting) ShCX §S ¥1! 0)1^81= tfild! SSiSiJ 1125 SH 2.181- 
ad!. 80 mA£J 3i5 6 m/min£| 5HB ^fflE(line speed)S 3 SI SSU(corona) xH£l ^ S^^S ^SShaCH. ii AhgSlS 3? 
S 20.7°OI2iI2. CI0I2E CHI B(diode-methane)S AI-gfMS 3? S^2f8 22°OI2i°01. ci#@ SB S^S 76.9 mN/mOI2ia. 

SSLKCorona) XH£I ^ 30 m 01 Ul CHI g^ol BS9 PVA BSHSOodine type°S ¥DHE^h 44 %)S 10 §g% PVA 4i°-!i°g S(roll) tMI 

t! ^, so ic chi ah 10 sb asshso. bs ^ ¥icHi^ai= taai segssii sboi sxib pva aies gsrsoi o^ ¥4=shao. 



^S2| fi2f 
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s ^ssj aisgjgg ei!E oiaixflsi ou^eii=;>iu ouhiipioii °i& ^oh as xhsib jus- 4= si^ ^dh ai^bis oissi-fe :qej§ sens » 

3hge«|2| 15&g2§, ^Sl »g gf°| ^OHB AhgShSAH ^4=«b ISlIi 4 21CK SE§h g gjgoj j||sgfgo S j||££|fe. oil ± Ell 
= 31 EEfe 0UHIH3IB 5»5tb tStOI SH^S°1 ¥^hst. h XII= ¥SShDl S^OIU am ^£PI» 3h£! M£ICH0|| CHeh V*fSO| ^4= 8m, m 

si s^oii ?sn on v&hBoi ^sixi a°Di. ssg sxuhs §2g Ahs§ 4= 2ite ^s&40h ^n, s&sg a ^4=& ne.it! s 

(57) 8^21 gj?| 

on^ai = 3i sEfe omii!;>i2i ssshfe in a a xi ¥3iesxii ai^g *dh ai^sjoii sioiah, 

a) 10 5=21 a 013^ mmm: 

b) 5 ^£31- 30IE 160 °2i S£2| 15^ SXI^Ifll dl2}£E» S^SIfc SUfg; SI 

c) &3I a)2l 20IS^O)I ^SUHI dH^IS 4= 2ii= SOISg HISS" 4= Site S 
S SSSIte *QHA|^U. 

2. 

JHI 1 SOU aiCHAH, 

&oi ^qh ssg2i ssoi 

a) 10 s=°l SOIS^ SftfM 1 m; 

b) 5 2f£3| 301E 160 °2! g£J2| 15^ 2X^3|| £IE}£EB S4?8li= t}&g 1 LHXI 3§; ^ 

c) #3i i )si sois^oii ewai m&m 4= ait soisg xiistr ^ ait s 1 lhxi 2 s 

3. 

Till 1 soil at 01 AH, 

&3| a)2| 10 SOIS^ »»S0| S|3| as,^ 1£ SAISfe aHfS2! ^OHAI^gj: 

(si^M 1) 

M(R) 2 

^sjai 12 | AjcuiAl, 

MS 103; S^OIH, 

(R') 2 N, (R') 2 P. SEte 8hOI = =3HJ, OhAHIi! OIAHISUIOIM(acetylacetonate. R"C(0)CHC(0)R") SEfer 0UHIEli0IM(acetate)3l2l- &0I o 

01 31 Oil AH, &3I R 1 S R"S &i4 1 LHXI 202I #1! £fc 31X1 &gd gJ-U. g^lfe 1 , £te diy; &S4-^S Xl^@ SEte Xl&EIXI SiB 

&:£:4= 5 LHXI 1221 Mlg^SiJ; &a4=±S Xl&S SEb XlSSIXI &^4= 6 LHXI 40°) OH; SHEH3. S!X« Si'Sffe B±4* 6 LHXI 40°) 
OH; &^4=±S xl&@ SEte XI ft El XI diS &^4= 7 LHXI 152) OI^IHaralkyl): £b 3 LHXI 20°l W3\M (alkynyl)OI CI. 

S?S4. 

HI 1 SOII 21CHAH, 

&OI b)°J 5 2f£3h SiOlE 160 "21 g^HI 15^ SXI^XI £IZtE=« SS6Jfe fflSSOl Sh3| SHvai 2 SEfe 3°5 HA|£|fe SfSgoj * 

DHAI^a: 

(a*^ 1 2) 

P(R 5 ) 3 -c [X(R 5 ) d c 

^ShAI 22j Ai 0 || ( y i 

Xfe S, ^E-IS, S= i!^0|2; 

cfe 0 LHXI 32| §4-0101; XD[ S0IE3 dfe 1012!, X3| ^£1^013 d= 3012, £fe g^OI^ dfe 20IH; 

c3h 3012, XD\ t^OIS ¥ 3D SEfe AH I ^H21 R 5 £h±2| AHS S^EIOI A|g&! 3fi §Si 4- 2iH; c3h OOIS ¥ ?H2| R 5 fe AH S 3S£|CH 
S^n^0IS(phosphacycle)8 SSt 4 £i2: 

R 5 
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fe 2|2f 4=£; &^4= 1 mil 2021 <ya se^ ?m &a gj-i!, gf^Ai, gin. gtaiy, Efe aiy; &a4=££ xi&s se^ xiseixi as &^4= 

5 L-H XI 1221 MISSES: &Sf4=^S Xl&S SEis i|«£| J| Sg &^4= 6 Lfi XI 402| OH: &S14=£S Xl&S SEi= xl&£|XI aS &£4= 7 LH 
XI 152| Ohsov a(ara | ky |); £ i= 3 20°| ^9iy(alkynyl); e£|(e^4= 1 LHXI 102) £1! SE^ 3IXI B£J ai^a, ! 

LH XI 102| SEir I>I^XI g£! g|=AI)6ji!; e£|(^>^^ gci= Xl^SjXI &4:4= 5 LHXI 1221 MIMSgMJ)^H; M2.|(&S4=:£ 

S Xl*@ £i= Xl&ail aS &±4= 6 LHXI 4021 OHD^!; Xl&£ £i= xl^SIXI aS Eh£:4= 6 LHXI 4021 Ohas A |)^g ; 

S£|(6f±4= 1 LHXI 1021 ill DiX\ y£! ^m)MmM: S£l(&Sf4=±S xl&@ SEfe Xl&SXI aS 5 LHXI 122J M|fi£ai^^A| 

; s= se.i(esi4=£^ xi&@ sfe xi&gxi gg &^4= 6 lhxi 4021 om)^^Aiom; 01 tm 21^21 xi&^i^ a& :>ixi ygj ssi^, 

(SfafAj 3) 

(R 5 ) 2 P - (R 6 )- P(R 5 ) 2 

&OI Slfifil 321 <iiO||AH, 

R 5 fe SfSf^ 22| *!2| §2|£1 SiJSIQI; 

R 6 S &±4= 1 LHXI 52| £g Ei= ^hXI BgJ git!, g/9)iy, SEi= diy; &SI4=±S x|&@ SEfe Xl&gXI as §i^5 LHXI 1221 MIBS&IJ; 
eil^^S Xl§9 SEfe Xl&SXI SfS 6 LHXI 202| 0|§; SEfer SSf^i^ Xl&@ EEfe XI&SIXI SS &4:4= 7 LHXI 152| Ohs°^( a ra 

IkyDOIP. 

S^PS 5. 

xii 1 &oii aioiAH, 

&OI c)2| SOIS^OII efS^I m&M 4= 2ii= SOISS 4= Slfe SOI SPI SfSf^ 4S fiA|£|fe S£i ^QOAi^gj: 

(SfafAi 4) 

[Cat] a [Anion] b 

g D \ asf Ai 4 oj aiohah, 

Cafe 4=^; 1^ 3^, 2m 3*?, SEfe 3 01^21 gfOIS; §! OIS gfOISS S^SIfe ^I92£ 0I¥012 5°£?EI <y s«£Jfe gfOISOIDI, 01 

gjoisoiife &;>i n)2i ^o\o\\ gtm^ gg2i 15^ ax^?ii sufgoi stm 4= 

Anions &2I a) 21 SOIS^OII afSMI UH31I 4= 2fe S0IS2S, SaiOIS, gMrDimOIS, SbF 6 , PF 6 , AIF 3 0 3 SCF 3 , SbF 

5SO3F, AsF 6 , ffl»¥2SOh/t|l£IIOIM(perfluoroacetate: CF 3 C0 2 ). fflg¥2SHSEI2m0IM(perfluoropropionate; C 2 F 5 C0 2 ), fflgf2£? 
iaiOIM(perfluorobutyrate; CF 3 CF 2 CF 2 C02), fflS^aiOISCperchlorate: CIO4). I&2l-»^2!!«SUI0IE(p-toluenesulfonate; p-CH 3 C 6 H 4 
S0 3 ). ££h&«!!5y, S xl&g>IU xl^SIXI aS 3heai21°S OI¥01S! 22£?a 4!S!E|ffl; 

a 21 a|2| gfOIS^ g0IS2| ?H4=B UFiLHDI, OISS cat2l anionOI a;|5|2£ g^OI a6l» §S^£!L>. 

6. 

HI 1 SOU StCH AH. 

feOI ^DHAI^gJS 21 ^0HS^2I ^gJlTOI 2tCH » CHtil 1/2500 LHXI 1/1000002J *OHAI^g. 

m=?m 7. 

HI 1 &OII 2i01Ai, 

&OI *DH A|^i!S a) 10 ^2| ^013^ SftfS: b) = 5<0I£E 160°2J g^2| 15^ SXI-^^I EI21HS if^Shfe sfSS; S c) a)2| 

sois^oii 2f8h3ii aH^ia 4- 2it soise x-ns& 4= S2i s&g se^ 01S21 tsi s&s^ ^DHAi^a. 

S^PS 8. 

OH^HI = ^l 5= 0mi^7|2| =^ 3|^!3|g 5S8lb tMty^ll ¥^lg&i1l HI5§ ^DH2| HI 5 a Oil 2i01AH, 

i ) 10 ^21 aois^ simm: 

ii ) S 5J0ISE 160 "21 §S2| 15^ ax^4 ^ 5|l £I2IEEB S^SIfe SS§; gJ 

iii) ^.Ol a)2! SOIg^OII ^8|-^| dH^IS 4= 2Ai= SOISs HISS 4= S 

s goH&ou gssife <&x\m a&shfe ^DH2i hi^^s. 

S^PS 9. 

oii^ais^i sEfe o\M\^D\2i =^ 3i^3i« a&mfe tsty^i v?}gs-ai2i nis^aoii sichah, 

gOH ^OIIAH OII^EIIS^I SEfe OhHIH^Ig if^Shfe 1=MB!3|| £2tfflS 

i ) 10 ^2! aois^ simm; 
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ii) B ^E3I 301E 160 °21 §S2| 15^ SX^3|| dl^SS S??8fe mWS: % 

iii) &3I i )2I SOIS^OII ^81311 UH?I1 4= 2ife SOISg Slfe °J 
S SSSfe *QHAI^g2) ^OH^g^ S^AIS ¥3f #&8|fe B3II 

B SSSIfe tSfcOl ¥3bgSXI|2| HIS^S. 

S?» 10. 

XHI 9 S01I 2i01AH, 

&3i *DHAi^g°i ^oH^aiifoi etm e cHbi 1/2500 ui xi 1/ioooooe! tsii ¥3igssii2i issa. 

S^S 11. 

HI 9 SOII 2101AI, 

&3| ^OHSSSI ££01 

i ) 10 ^hj aoie^ mms 1 s: 

ii ) e ^E3i 301s. 160 °ej 15§= sxi^i ai^sg sssife asi 1 mxi 3 §; a 

iii) #31 i )°j aoig^on afs^i dH^ia ^ 21= soiss his© 4= sife s 1 lhxi 2 m 
s sssffe icaa^ii ¥3^sxii2i msgfg. 

S?S 12. 

XII 9 SOII 2J0UH, 

&3i taty^ii ¥3igsxii3i 

011^01 =31 St 0^1 1! 31 21 ^ 3i^3i» asafe insai3ii segsai; 

AH si am 011^:01=31 £fc 0MIH3I2I =a 3ls3IS SSSIfe kSfc!!3|| 2tCHS2J §§S3tl; £Efe 

Oil ±01 =.3 1 Eb 0IAHE3I2I = g 3lk3IM SSSIfc £inD|£| OII±0I = 3| SEb 0IA-||I!3|2| = g 3|^3IM £S8hXI Sffe k St!! 311 H 

^0121 sgsfliei kea!3ii ¥3igsaisi Hisae. 

g^PS 13. 

HI 9 SOU 21CHAH, 

&3I i )2I 10 3?2I 3013^ SttBOl Sl-31 SW&| 1S SAISJte St BBS! in2t!!3|| ¥3|gSHI2| »|£»BJ: 

(alS±! 1) 

M(R) 2 

&3| ^SfAJ 121 iJOIIAH. 
MS 10^? g^OIU. 

RS (R') 2 N, (R') 2 P, SEfer sh0IHS3l^, OVAII B Ob AllSLHI Ol S(acetylacetonate, R"C(0)CHC(0)R") SEfe O|AHI0IOIM(acetate)3|2| HOI o SS 
2h it ISi HlSSIfe g0IS£ dl^EOIffl. 

04 3il CHI AH . &3| R 1 9i R"S 2*2* 4=±, 1 LHXI 202| SEfe 3|X| y&! i*fJ. gf3liy, SEi= biy; &si^±S. XI S3 SEi= XI S3 XI 8f§ 

e±4= 5 mxi 1221 Mie=.g^; &ii^4:s. xi&g sEfe xi&gxi as &±4= 6 lhxi 402i on; §1101=. mJim agsi^ &±4= 6 lhxi 4021 

Ohg; &2}4=±S XI&S SEfe Xl&axi e±4= 7 LHXI 1521 OI = &IHaralkyl); SEfe &±<4 3 LHXI 202) gh9| y (alkynyl)OI CK 
14. 

HI 9 SOU SIOIAI, 

&3| ii)2| 5 2*£3I 5jCH£ 160 °£J g£2| 15^ 2X|^3H SSSIb aSgOl St3l SIS&I 2 £fe s*S<*! 32S HAISIfe SISSS! 

tSt!!3|| ¥3|g&ai2| HISSg: 

(Sfsj-Ai 2 ) 

P(R 5 ) 3 -c [X(R 5 ) d c 

6f3| llti! 22! AjOIIAH, 

Xfe d-±. S. 6!£I5, Sfe §±0|H; 

0 LHXI 32| g^OICd: XD\ ^±14 SOIS dfe 10IH, X3h ^dlSOIS d= 30IH, SEfe X3f g^OIS d= 20IK; 
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c31 30I3. X31 <y±OIS ¥ 3H SEfe All 3H2I R 5 <M-±2I AHS 2§S|0) A|g=N 3ii ISS 4 c31 OOIS ¥ 3H2J R 5 fe AH^ 2§£|01 
S^IIlA10|g(phosphacycle)8 §J£!S 4 SlU; 

r 5 ^ 1 lh xi 202i 3ixi ygj at!, s^ai. at!, asiiy, afe uiy; &s=^s xi&@ ee= xissixi as 

5 LHII 1221 MlgsaU; &S14^S xl^S SES xl&EJXI SfS &±4 6 LHXI 402| OH!; &Sf^S x|^@ SEi= XI & El XI 7 LH 

XI 1521 01 = aiJ(aralkyl); SEi= &^4 3 LHXI 202| gh9| y (alkynyl); SEKgf^ ! LHXI 102J £!§ SEfe 31XI atJ)*H. e^k^^ ! 
LHXI 1021 £Ei= 31X1 y&! ^=A|)^S; ^E.|(&sl4:£S. xl^9 SEfe xl&EJXI as &±4 5 LHXI 1221 MlSSai^!; MEI(&2l4:£ 

5 xl&@ £fc Xl&EIXI &±4 6 LHXI 4021 Olil^i; S£l(eS14:i:S xl&@ St xl&EIXI SB &:i:4 6 LHXI 402| OH^AD^i!; 
S£l(e4:^ 1 LHXI 1021 SEb 31X1 ggj aS)6^A|; x|^9 St xl&EJXI aS &dt4 5 LHXI 122J M|gSai06mA| 
: £^ H£l(&S14££ XlSS SEfe Xl&EIXI as &:£:4 6 LHXI 402) OH)^A|0|I>; OICH ^21 XI&3IS £t! SEfe 31XI B£! SfSaiJ, 
EES Xl&S 4 2i°Dl; 

<§1«^ 3) 

(R 5 ) 2 P- (R 6 )- P(R 5 ) 2 

&3| mm±l 32| CHI AH , 

R 5- a sfAi 2 oj aioj goj^ gysiDI; 

r 5 s &^4 1 lhxi 52i <y§ at 3ixi y&i as, asiiy, ee^ aiy; &si4^s xiifs se& xi&eixi as &±4 5 lhxi 1221 Missas; 

&S14^£ Xl&S SES xl&ElXI as 6 LHXI 2021 OH!; SE& ©S14±S x|g>§! EES- xl&EIXI aS &^4= 7 LHXI 15°| 01 = aiJ(ara 

IkyDOICl. 

S=?» 15. 

HI 9 SOU 2AOUH, 

&3| iii)2| SOIS^OH Sfol3|| HH?ia 4= Sifer gOISS XII 3 g- 4= SOI 813| 218f±j 4£ SAIEIfe 3°! tati!31l ¥31g&HI2| JlSSg: 
(SfShAj 4) 

[Cat] a [Anion] b 

»6f&| 42| ±1011 AH, 

Cafe 4£; 1^ S^, 2^ S^, SEfe aOIS^2| gfOIS; S 01 g gfOISS l^Slfe ^3IB°S OI¥CHS! 5°S¥EI d^Efe gfOISOIffl, 01 
gfOISOIIS &3| il)2| °fS131l g^Slfe g^2| 15^ SXl^l SUfgOl 2tfg 4 2(ODj; 

AnionS &3I i )2| SOIS^Oll 2*81311 HHtIS 4= 2ife SOIS°S. S2II0IS, ^DIUIOIM, SbF 6 , PF 6 , AIF 3 0 3 SCF 3 , SbF 

5SO3F, AsF 6 , HiS¥2S01AilEI|0IS(perfluoroacetate; CF 3 CO z ). HM¥2SHSni2L||0| e ( per fluoropropionate; C 2 F 5 C0 2 ), Hi¥££? 
lBHOIS(perfluorobutyrate; CF 3 CF 2 CF2C0 2 ), ElSSailOl s( perc hlorate; CI0 4 ), H1£1-»¥2!JSSL1|0| S(p-toluenesulfonate; p-CH 3 C 6 H 4 

so 3 ), aaiEiensy, a trsaiss xissi:hli xi&eixi as 9iaeneios oipohsi <3^eicm; 

a 21 gfOlSai S0IS2I 3H4» U&LHCM, OISS cat2f anionOI a3|^os e^OI El£^ s§^g Si^SE^ §61 01 5! CI. 

S^S 16. 

M 15 SOII SIOIAH, 

&OI gfOISS S&3lfe ^3IB0| [NH(R 7 ) 3 +, EES [N(R 7 

) 4 + £1 a2s; [PH(R 7 ) 3 +, SEfe [P(R 7 ) 4 + 5i5e; [C(R 7 ) 3 + °J 91Sis; 5E^ [Si(R 7 ) 3 + 
S! ^£ll°£ 01^015! 2°S¥EI ^ejEIDI, 

01 31 Oil M, ^31 ^2|2| R 7 S 1 LHXI 202| <a§ SEfe 31XI S&! a^, i£2!££ xl&S a^ SEfe ii; &S144:S XlS>S EEfe x| 

»axi as 5 lhxi 1221 Migsas; xi&s Migsas se^ Migsas; &si4=i:S xisa ses xistEixi as m± 

4 6 LHXI 4021 OH; &S2!°£ xl&3 OH SEfe M B OH; &S14^S xl&@ SES Xl^EIXI as &4;4= 7 LHXI 152) 01= aa(aralkyl); SE 

6 tfsa!°s xi&@ oi^as sEfe ^y oi=asoici. 

17. 

XII 15 SCHI 2iCM/d, 

^31 aaioie sEfe a^PDiuioiEi= g^i ^sfAj 5 £fe m^±i 6°s saiei^ eoisei taa!3ii ¥3ig&xii2i xiis&s: 
(a^^i 5) 

[M'{R 8 )(R 9 )(R' 0 )(R" )] 
(SI^ai 6) 
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[M'(OR 12 )(OR' 3 HOP, 14 )(OR 15 )] 

5i gj m svM 62 j Aj o)| A), 
^ 2121 M'fe S50IU i^OlfeOIH; 
2} 2f21 R 8 , R 9 , R'° , R n , R 12 , R 13 

, R' 4 , S! R' 5 S£2!°S x|&£ISl>m Xl&SlXI Sfg 1 LHXI 20°1 ill £fer 3hXI ggj y|J, £fe ^3)iy: &S14=££ XIS1S SEfe 

xi&sn as e-±4= 5 lhxi 12°| Mig^ati; esi^s xi&s se& xisaxi as e^4= 6 lhxi 4021 on; esi^s xi&@ se;= x\m 

3X1 SS ©^4> 7 LHXI 1521 OiegflHaralkyl); &:£4= 3 LHXI 202| (alkynyl): &:£4= 3 mil 2021 SEte 31X1 MBiaiJ^AI; 

SEfe &±^4= 18 LHXI 4821 Ajg D[X \ e£|01g*J^A|0|CJ. 

S?» 18. 

SI 9 S01I 21 01 AH, 

feoi on^ai=:>i se^ oiaiii^ib E^sife tstoi e^opi spi si*t^ 7S saiei^ smg°j tsty?n ¥^ig&«i2i xiisgtg: 

[SlsfAJ 7] 



Ri 




A^| ^SVAI 7 OJ AJQIIAl, 

mg 0 LHXI 4°l §4=012, 

R, , R 2 , R 3 , ^ R 4 s ^!CH2 31Ui= (HI^EIIS^I SEfe 01A-||g3|» SSSlfe EJCI^OIIQ; 

UCHXI^ 2|2t 4*±; 1 LH XI 2021 £@ EEfe 31X1 SS! StS, %}BVd SEfe tilfe!; &£14=£S JI&S EEfe XI^EjXI as §^4* 5 LHXI 12 

2| MlgS^lJ; X|&£|31L1 Xl&SXI StS &±£:4= 6 LHXI 402) OH; gt£14=4:£ XI&S SEfe X|&£|II aS &4:4» 7 LHXI 152| 01 

saiJ(aralkyl); &±4= 3 LHXI 202| gf9| y (alkynyl); SEfe &S21!0|2. 

&3| R, ■ Re, Ri,gR 4 = OU±ai = ;>| SEfe 01AHIi!3l» SSSlfe ^Cl», 4=£. SEfe 1?S2!!0| 01L|£ R, 31 R 2 , SEfe R 3 £1 R 4 31 AHS 2SSI 
CH &±4= 1 LHXI 1021 ane.l@! 3i§ 9gtt- 4= 2i2, SEfe R, . SE^ R 2 31 R 3 , £1 R 

4 §21 CHt 81L1 21 2SS101 &i:4= 4 LHXI 1221 SSI SEfcr gSsl Alg&l 31, SE^ &±^r 6 LHXI 1721 gttfg; ZnEISlltSS g£S 4- 9JLQ. 
19. 

ah 9 m 3iih°i A-ii^^s°s flisgfe on^ai=3i se& oi^iu^ia 1,^51;= justoi ^^le&fli. 
s^s 20. 

HI 19 ItOII SIOUH, 

&3I tSt!!3|| ¥31gitxl|31 

oii>iBi = 3i eei= oiahii?|2| 3i^3ia s&sife tst!!3ii seg&*ii; 

AH£ CIS Oll^ais^l £±= 0mil3|2| =§ ^Ite^lB SSSlfe teyiUII e^Dlg2l gg&XHI; 5Efe 

on^ai=Di sEfe oiaiih3|2| ^ite^ia sifsife tsyysi sttusi on^ai=3i sEfe oia-hh^iei ^ ^ife^ie sssixi at icMtd!?n 2 
tffl2i =g&jn°i teyi?n ¥^ig&xii. 

21. 

HI 19 HOII 21CHAH, 

g&X||21 SXlg(Mn)OI 10,000 LHXI 1000,00021 t St!! 311 ¥31gf}S||. 

2ffl 
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£S 3b 



3c 



4a 
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4b 



4c 
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£S3 5a 



ES 5b 



£S 5c 
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E3 6a 



£S 6b 
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